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FOREWORD

This is Volume I of a two-part report which assembles into
one document basic guidelines and criteria for the design and
testing of fire protection and detection systems for use at Army
Ammunition Plants. Volume I covers "Selection and Dcsign" and
Volume II covers "Testing" of such systems. The report is intended
to serve as a guide for:

1. Managers of plant modernization and expansion programs.

2. Managers of plant safety divisions.

3. Plant fire protection personnel including designers.

4. Other interested Department of Defense fire protection
personnel.

5. Architect/Engineer firms involved in the design of
facilities for Army Ammunition Plants.

The report places particular emphasis on the "hardened water
curtain", which is a blast-resistant fire protection system developed
by the Energetic Systems Process Division of the Large Caliber Weapon
Systems Laboratory of ARRADCOM for installation in ramps which connect
adjoining buildings. A hardened water curtain combines elements of
ultra high-speed deluge systems with special piping configurations,
and its primary purpose is to reduce the possibility of propagation
of fire and explosion from building to building. The report also
provides guidelines for conventional fire protection systems.

Reference is made in the report to existing publications of the
National Fire Protection Association and governmental and insurance
agencies which should be conformed to as applicable, and procedures
are outlined for estimating costs for fire protection systems.

In any program for installation of fire protection systems in
new or revamped facilities, or for upgrading of existing fire protection,
priorities should be established in order to achieve maximum benefit
with the available funds. Determining such priorities will require a
hazards evaluation of the component areas of the facility, including
considerations of personnel exposure, operations critical to production,
and dollar value of structures and equipment.
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SUWMARY

This report is a compilation of basic guidelines and
criteria for the design of fire protection and detection systems
at Army Anujunition Plants.

The section on 'ite Water Supply presents general criteria
for water supply and distribution systems for fire protection
largely by reference to existing publications. Guidelines
peculiar to arinunition facilities, such as limitations of hydrant
usage and a method of limiting loss of main pressure due to line
rupture dre also included in this section.

The section on Extinguishing Systems briefly describes
conventional automatic sprinkler and spray systems, Halon
systems, carbon dioxide systems, hose systems and portable fire
extinguishers. Reference is made to existing publications for
design requirements, and discussion of applications for the
various systems in munitions facilities is included.

The following two sections on Detection Systems and Power
Supply provide an overview of available fire detection systems
and special requirements for the electrical supplies for such
installations, with reference made to applicable publications.

:- The section titled "Systems for Special Iazards" describes
* I ultra high-speed deluge systems, their applications in munitions

facilities, basic guidelines for their design, and some of their
litaitations.

The section o Hardened Water Curtains describes a new
concept which uses a modified ultra high-speed deluge system
designed to resist the effects of explosions and prevent the
spread of fire through connecting ramps. Guidelines are
presented for the application and design of these systems, and
there is additional discussion of the use of rate-of-flow devices
to limit loss of pressure in the water supply mains in the event
of line rupture. A classification of fire protection levels
achievable through the use of hardened water curtains and
rate-of-flow devices is defined. Finally, to illustrate an
approach to selecting appropriate protection levels, the
reasoning used in selection of such levels for a melt/pour
facility at Lone Star AAP is outlined and sumarized in tabular
fore.

The section on, Analysis of Fire Protection Requirements

provides a brief description of the relationship between
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consideratiuns of hazard probability and severity, and
determination of the extent of the fire protection systems that
should be provided for a particular facility.

The last section of the report titlea "System Costing"

provides a summary of major items to be considered in estimating
costs for fire protection systems, and concludes with a
tabulation of these items and typical applications for the
various types of systems.

F- The appendices are compilations of catalog materials showing
some representative examples of various types of fire protection
and detection systems and equipment.
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INTRODUCTION

Background

Fire represents a major hazard to both personnel end facilities
of Army Ammunition Plants, In past incidents, fires have resulted
in initiation of explosions which have caused loss of life and have
produced secondary fires that spread from one building to another via
interconnecting ramps and/or secondary explosions. To abort explosive
propagation and minimize the spread of fires, fire protection systems
of varying design are utilized. These systems may be limited to
individual operations, encompass entire buildings, and/or extend
between buildings.

Present methods of design of fire protection systems for munitions
plants are generally bared upon the standards given in National Fire
Codes (Ref 1) as published by the National Fire Protection Association
and other design manuals as published by various departments of the
Department of Defense. Although the date given in these publications
are extremely useful, they do not always apply specifically to many
of the problems encountered in the design of munitions facilities.
Therefore, a study was performed to evaluate those areas where more
specific information is required and to assemble into one report all.
related design criteria. This study was performed by the Energetic
Systeas Process Division of the Large Caliber Weapon Systems Laboratory,
ARRADCOM, as part of its overall "Engineering Support Program" for the
Manager of Production Base Modernization and Expansion. This report,
which was prepared with the assistance of Azmann 6 Whitney, Consulting
Engineers, summarizes the results of the study and presents recomended
criteria for the design of fire protection systems.

Purpose and Ohjoctive

The overall purpose of the study was to asaemble into one report
recommended design criteria for fire protection systems as used in the
design of Army Asmvnition Plants. The objectives of the study are
summarized below:

1. To present specialized as -ell as conventional systems
and equipment to be used for fire protection; and

2. To present a method of system costing.
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jFormat and Scope of Report

The following two sections describe the fire protection
equipment required for site water supply and extinguishing
systems. The next two sections describe fire detection equipment
and power supply criteria, These sections are followed by a
section on systems for special hazards, a section on hardened
water curtains, and a section on the relationship between
preliminary hazard analysis and fire protection requirements.
The last section presents data relating to systems costing, The
appendices contain reproductions of various fire protection and
fire detection equipment.

The data presented in this report will permit the selection
"• of various systems and associated equipment needed for the design

of the various fire protection systems- whereas the costing data
provides a listing of those items required for estimating t~he
'cost of the various systems.

Since future stdndards of measuretent in the United. States
. will be based upon the SI Units (International System of Units)

rather than the United States System now in use, all measurements
presented in this report will conform to those of the $1 System.
towever, for those persons not fully familiar with the St Units,
United States equivalent units are presented in parentiheses
adjacent to the SI Units.

-4-
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SITE WATER SUPPLY

General

Contained in this section are criteria for sources and
distribution systems supplying water for fire protection
systems. The codes, standards and other documents referred to
should be considered to set forth minimum requirements as
general criteria for the design of water supply systems.
Specific criteria or directives for a particular applicationI, are dependent upon existing facilities and/or their projected

uses, and will take precedence over any criteria included in
this section.

General criteria for water supplies, including (a)Li. acceptable sources, (b) line pressures and flow rates, and (c)

flow duration, are covered in National Fire Codes (NFPA
Standards, Ref 1) as follows:

Standard No. 13, Chapter 2: Sprinkler Systems

Standard No. 14, Chapter 5: Standpipe Systems

Standard No, 16, Chapter 3: Foam-Water Sprinkler Systems

-Standard No. 24, Chapter 2: Outside Protection.

Section 5 of TM 5-812-1 (Ref 2)

Also applicable are TM 5-813-1 (Ref 3), TM 5-813-2 (Ref
- 4), TM 5-813-6 (Ref 5), and Chapter 12 of AMCR 385-100 (Ref

6).

in General criteria for water tank installations are covered
Sin NFPA Standard No, 22 and in TM 5-813-4 (Ref 7), while

criteria for centrifugal fire pump installations are covered
Sin NFPA Standard No. 20. NFPA Standard No. 24, TM 5-813-5
(Ref 8) and TM 5-813-6 (Ref 5) cover general criteria for
installation of yard fire main systems.

-Water ;Supply Capacity

The water supply system should satisfy the following
- criteria.

Supply the flow rate required by the individual fire
protection system (or combination of systems likely

(M5



to operate simultaneously as a result of a single
incident) needing the greatest flow rate, at the
pressure required for that system.

2. Supply the flowing pressure required by the
individual system (or combination of systems as in
Item 1. above) needing the highest pressure, at the
flow rate required for that system.

3. Have the capacity to provide the total water volume
(flow rate x minimum flow duration) required by thd
system (or combination of systems as in Item 1.
above) with the greatest such requirement.

4. Where the fire protection water and domestic/process
water are supplied by a common system, any
domestic/process usage that cannot (or must not) be
curtailed during a fire should be considered in
conjunction with the criteria discussed above.

5. Plant procedures generally do not permit the Plant
Fire Department to enter a production area to fight
a fire until it has been determined by responsible
personnel in the involved area that there is no
further danger of explosion. It can, therefore, be
assumed that hose streams in a production area will
not be used during the time that a fixed automatic
extinguishing system is operating in that area.
Hydrant flow in such areas, consequently, should not
be added to the flow required by any automatic
system (in Items 1, 2 and 3 above) but may, by
itself, be the controlling factor in determining the
required pressure or flow rate,

Existing armuunition facilities general!y have water
systems supplied from deep wells, storage tanks and/or other
resources with distribution system pressures of up to 552 kPa
(80 psi). When consistent with safety objectives and economic
considerations, new or altered fire protection systems at
existing facilities should be designed for satisfactory
performance with miniaum modifications to the existing water
suIply systems.

Flow Demand and Duration

Required flow demand and duration for arluunition plants
should be determined using tha criteria in TM 5-812-1 (Ref 2)
with the following possible modifications and/or additions:

ii'



1. In production areas where plant procedures bar Fire
Department personnel while danger of explosion still
exists, hose stream demand need not be considlered as
simultaneous with automatic system demand.

2. Fur ultra-high speed deluge systems directly protecting
a hazardous operation or work station and for hardened
water curtains in ramps, the required flow duration
need be only 15 minutes.

3. Water application rate (density) for ultra-high speed
deluge systems and hardened water curtains should be as
described in sections on Systems for Special Hazards
and on Hardened Water Curtains, respectively.

4. In a particular area, if each operation or work station
involving e;,posed powder is provided with local
ultra-high speed deluge system protection, then
sprinklers protecting the structure and overall area
may be provided in accordance with criteria for
"Ordinary Hazard, Group 3" snown in Reference 2.

Samplr: Deternination of Required Water Supply System Capacity

In the following example of the determination of required
- . water supply system capacity, four conditions have been assumed

as follows:

1. The largest combined flow rate required by systems
directly protecting hazardous operations which might be
activated as a result of a single incident is
considered to occur In a ramp where two hardened vater
curtains are activated requiring a total of 3.03 m-/min
(800 gpm); required duration - 15 minutes. Also, no
building sprinkler or standard deluge systems will be
activated by this incident.

2. The largest flow rate required by any building
sprinkler or standard deluge system which may be
activated as a result of a single incident Lother than
the one described in 1. above) is 2.84 as3/min (750
Sgl)~ duration - 90 minutes.

3. Subsequent. to either of the above incidents, and after
the water mains supplying the systems activated in 1.
or 24 obove have been shut off, water should be
available for siomltaneous operation cf four hydrant



hose streams at 0.95 m3/min (250 gpm) each for a period
of four hours,

4. Domestic/process water requirements supplied by the
fire distribution system (see Item 4 under heading
"Water Supply Capacity") are 0,57 m3/min (150 gpm)
during the operation of the systems described in 1. or
7'., and 3. above,

Capaciy. Calcdlation (for conditions assumed above),

1, Water volume required for 1. above: 3.03 m3/min x 15
n in = 454 m (12,000 gal).

2. Water volume required for 2. above: 2.84 m3/min x 90 =

255.6 m3 (67,500 gal).

3. Water volume required for 3. above: (0.95 x 4)m3/iin x
240 min = 912 m3 (240 00 gal).

. 4. Total vol mie required for fire fighting: 255,6 + 912 =
1,167,6 nil (308,000 gal) (use only the larger of Items
1. and 2. above - in his example, Item 2).

5, Water volume required for A. above: 0.57 m3/min x 330
11i n =188 n3 (J9,500 gal) (duration corresponds to
duration of Item 2. plus duration of Item 3).

6. Total water, volume required: (Item 4. plus Item 5.) =

1,167,6 + 138 1,355.6 1n- (357,500 gai).

Site Distributi. System

The design of the fire protection -water d'Aribution system
shuuld, as a ininimum, conform witi the requirqnients of NFPA
Standard No. 24 )(Ref i)

The main distribution line should for a cflhlI ete
section i zed loop through the facility or any large area within
the facility, sized to-provide the ilows and , ressures requir .,
with flow from one direction only. In no case should the loop
pipe size be smaller than . 4-cm (6 ir,). Ii uny arrangement

where a main or branch of the main is dead-ended, it shall be
increased to at least one' size larger th:n the calculated size
(to compensate for the likelihoad of greater sedimentation and
incrustation in-a deaddended main). Wh~erever possibl,, tie main
distribution loop should be supplied from two independent water

.-- 8.
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sources, each of which can provide the required flow rate, flow
pressure and flow duration.

Protection Against Effect of Line Rupture

Wherever a branch supply from the main fire line enters a
building, ramp or other facility where the possibility of
explosion exists, provision should be made to minimize the loss
of main pressure due to the rupture of the supply line in or
adjacent to the area of the explosion. A method to accomplish
such pressure loss limitation is described below:

A rate-of-flow device should be installed in the water
supply line to the facility upstream of any part of the line
subject to such rupture, The device should be adjustable, and
should be set to limit the flow through the line to a maximum of
120 to 130 percent of the calculated flow required for the
extinguishing system involved. The device must be such that any
operational failure will cause it to go to its fully open
position, In the event of a complete rupture of the downstream
line, this device will limit the flow through the open end to the
pre-set value, thereby preventing the severe pressure drop in the
main which could be caused by flow through the open end of the
ruptured line.

The rate-of-flow device should be located exterior to and at
a sufficient distance from the structure it serves to insure its
protection. When installed underground, it should De enclosed in
a pit (pit shall be frostproof when required by climatic
conditions). A manual shut-off valve of an indicating type (such
as an outside stem and yoke or post indicator valve), sealed or
locked in the open position, should be provided upstream of the
rate-of-flow device to permit maintenance, and a test connection
should be installed downstream which will allow periodic testing
of the device's performance at its full rated flow. Provisions
should be made for the safe disposal of the water discharged
during testing.

Further discussion of rate-of-flow devices and examples of
their use are included in this report In the section entitled
"Hard~ned Water Curtains", while Appendix C contains examples of
available rate-of-flow devices.

. " '.: .. : ,
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EXTINGUISHING SYSTEMS

General

This section presents an overview of the various types of

fire extinguishing systems with a brief description of their
operation, and general criteria to assist in the selection of
the type best suited for a particular application.

Adaptations of some of these basic systems for special

hazards, and other specialized extinguishing systems arg

described in the sections of this report titled "Systems for

Special Hazards" and "Hardened Systems

The standards listed below and/or referred to in this
section shall be considered to be minimum requirements as

general criteria for the design of standpipe systems, fire

extinguisher installations, and various types of installed

. .. extinguishing systems. Specific criteria or directives for
particular applications will take precedence over ary criteria
included in this section.

A. National Fire Codes (Ref 1):

1. Standard No. 13 - Sprinkler Systems

2. Standard No. 15 - Water Spray Fixed Systems

3. Standard No. 16 - Foam-Water Sprinkler and Spray
Systems

4. Standard No. 12A - Halon 1301 Systems

5. Standard No. 12 - Cdrbon Dioxide Systems

6. Standard No. 14 - Standpipe and Hose Systems

7. Standard No. 10 - Portable fire Extinguisher

B. AMCR 385-100, Chapter 12 (Ref 6).

C. IM 5-8L7-I, Sections 5, 6 and 7 (Ref 2).

Underwriters' Laboratories, Inc., (UL) annually publishes
a Fire Protection Equipment List (Pef 9). %iich includes
devices, materials and equipment approved by UL for various
types of fire extinguishing systems, with m1anufacturers' names

and addresses.
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The Factory Mutual System, (FM) annually publishes an
Approval Guide (Ref 10), which is similar to the Underwriters'
Laboratories' Fire Protection Equipment List. This guide
includes devices, materials and equipment approved by Factory
Mutual System for fire extinguishing systems.

Materials, devices and equipment to be used in any fire
extinguishing installations should be limited to those listed
in the UL Fire Protection Equipment List and/or the FM
Approval Guide, except where the item is in a category not
covered in these publications.

Automatic Sprinkler Systems

Wet-Pipe Systems

Wet-pipe systems are used where there is no danger of
water freezing in the pipes in the protected area or other
parts of the distribution systems, and there are no special
conditions which would require other types of systems, In
this type of system, water under supply system pressure is
released when the fusible link on a sprinkler head(s) in the
vicinity of a fire reaches its melting temperature.

Where a small portion of an area (involving 20 sprinklers
or less) protected by a wet-pipe system may be subjected to
freezing tEmtperatures, that part of the piping system can be
filled with an antifreeze solution. Provisions must be made
to prevent contamination of the domestic water supply, where
applicable, and for testing and maintaining the required
concentration of antifreeze, and refilling the system with
antifreeze after operation or leakage.

Some typical applications for wet-pipe sprinkler systems
in both administrative and manufacturing areas in munitions
facilities are:

1. Office and toilet areas.

2. Inert material storage areas.

3. Bag making areas (bags for propellant charges)*

4. Maintenance areas.

' 5 Building protection where hazardous operations have
special protection systems.

9*11.



Dry-Pipe Systems

Dry-pipe systems are used in areas subject to freezing
temperatures. In a dry-pipe system, the piping network
downstream from a dry-pipe valve contains air (or inert gas)
under pressure. When a fire opens a sprinkler, the resulting
loss in pressure opens the dry-pipe valve, allowing water to
flow to the opened sprinkler. Since there is a delay caused
by the travel of the water from the dry-pipe valve to the open
sprinkler, a dry-pipe system should be limited to a total
piping system capacity of 2.84 m3 (750 gal) for each dry-pipe
valve.

Dry-pipe valves are designed so that a given air pressure
in the piping system will hold back a higher water pressure
under the valve clapper. Dry-pipe valves are available with
differential pressures (water to air) in the ranges of 5 or 6
to 1 (ordinary differential) and 1.0 or 1.2 to I (low
differential). The low differential type is generally used
only where there might be a problem with debris entering the
system as a result of the carrying force of water at the
hi 9her velocities associated with operation of ordinary
differential dry-pipe valves. To decrease the possibility of
accidental tripping, air pressure in the system is usually
maintained at 103.4 to 137.9 kPa (15 to 20 psi) higher than
the trippinq pressure. Most manufacturers of dry-pipe valves
have available quick-opening devices (called accelerators or
exhausters) that may be used in conjunction with their valves
to shorten the response time of the dry-pipe system. These
devices sense the rate of drop in air pressure characteristic
of a single opened sprinkler, and either trip the valve before
the air pressure has dropped to the trip level, or open an
auxiliary valve to allow the air to escape at a owre rapid
rate.

Because of the slower response tin, as compared with a
wet-pipe system, dry-pipe systems should be considered only
where freezing is a possibility. Dry-pipe systems would be
used in the same type of applications where wet-pipe systems
are used and there is danger of freezing.

Pr-Act i oSs t_s

Pre-action systems are basically the sanme as dry-pipe
systems, except that the water control valve is opened by the
operation of a fire detection system independently of the
fusing of a sprinkler. Since the response time of fire
detectors is more rapid than that of sprinklers, water is

f -12-



availablv at the site of the fire sooner than it woul 4 be with
an ordinary dry-pipe system. It is also common practice to
maintain a low air pressure in the dry section of the piping
system, designed so that a small pressure drop due to air
leakage will provide a trouble signal. A pre-action system
should be limited to a maximum of 1,lflfl sprinklers supplied by
one pre-action valve.

Pre-action systems may he used for applications where
dry-pipe systems are required, but quicker response times are
needed, for example, in a long, unheated ramp. They are also
suitable where it is especially important to avoid damage from
water due to leakage or breakage of the piping system or
sprinklers.

Under very special conditions, a pre-action system may he
designed with a built-in delay between detector actuation and
opening of the water control valve. This arrangement permits
an operator time to abort the operation at his discretion if
he can determine that there has been a false signal, or the
circumstances are such that the application of water is
undesirable.

Del uge Systems

A deluqe system is essentially the same as a pre-action
system, except that the sprinklers or nozzles are of the open
type. When the water control valve is opened by the fire
detection system, water flows through all the sprinklers or
nozzles in the system.

Water control valves for 'del uge systems may be
electrically, pneumatically or hydraulically operated or may
Iv released by an explosive device.

-Dluge systems are used when rapid propagation of a fire
can N expected because of the nature nf the materials
involved, or where the configuration of the structure is such
that heat from a fire may be deflected by drafts and,
therefore, might not actuate ordinary closed sprinklers
locateo above the site of the fire.

Deluge systems as applied in nwnitions facilities are
generally of the ultra high-speed type discussed in the
section titled "Systems for Special Hfazards". .tandard deluge
systems in munitions facilities are most coumonly used in
areas such as paint spray and paint storage areas.
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Water Spray Fixed Systems

Water spray fixed systems are essentially similar to
deluge systems, but use specialized types of nozzles in order
to obtain spray patterns to suit the particular area or
surface being protected. These systems are used mainly for
the protection of flammable fluid tankage and piping systems,
and electrical equipment such as transformers, oil switches
and rotating electrical machinery.

Foam Water Sprinkler and Spray Systems

Foam water sprinkler and spray systems are essentially
similar to water sprinkler or spray systems in design, with
the added capability of introducing a foam-forming concentrate
into the water supplied to the distribution piping of the
system. Foam has been found to be superior to water for
extinguishment of fires involving flammable or combustible
fluids.

The foam concentrate is added to the water in a
pre-determined concentrate-to-water ratio by the use of
balanced pressure proportioninq systems incorporating foam
concentrate pumps, pressure control valves, Venturi-type
controllers and/or pressure tanks, As the mixture of water
and foam concentrate is discharged from the sprinkler head or
nozzle, air mixes w1th the solution to form foam.

Design Requ i reiients

Design requirements for the various types of automatic
sprinkler and spriy systems described above are covered in
NFPA Standards Nos. 13, 15, 16 (Ref 1) and AMCR 3P5-1O(0 (Pef
6) . Except as previnusly qualified in this ,ection, these
require mwnts should be conform ed to in the design of such
systems for munitions facilities,

In general, with the possible exception of small areas
involving light hazard occupancy, the piping systems required
for a sprinkler installation should be sizel based on the
hiydraulic design "'ethods prescribed in NrPA Standard No, 13
(Pef 1) rather than on the ipe schedules shOwn in the same
publication. Hydraulic design will result in more uniforn
water application rates over the protected areas, mwre
efficient use of the available water supply, and in many
instances, will prove to he more economical.

i: i -14-



Halon Systems

Halogenated fire extinguishing agents are hydrocarbon
cumpounds in which hydrogen atoms have been replaced by
halogen atoms, resulting in compounds which are non-flainmable
(as opposed to the hydrocarbons from which they derive) and
have flame extinguishing characteristics, The reason for the

-'i' effectiveness of halogenated agents in fire extinguishment is
nut completely understood. Their effectiveness is greater
than could be expected on the basis of smothering and heat
removal only; it is surmised that they chemically inhibit the
combustion process in some way.

The halogenated agent in most conon use in fixed
extinguishing systems is Halon 1301 (bromotrifluoromethane,
BrCF3). This compound has relatively low toxic effects on
humans and insignificant corrosive effects on commonly used
construction metals, and since it generally vaporizes rapidly
in a fire, it does not present any important clean-up
problems.

Hdlon 1301 may be employed in a local application system
(discharging directly on the burning material) or, if the
hazard is in an enclosed space, in a total flooding system
(where the enclosure can be filled with the required Halon
concentration).

Total flooding systems may be of the piped type, with
Halon storage units located near the protected areas, or the
modular type, where one or more storage units are located
within the protected area and discharge directly into the
involved space without any additional piping. In both types
of systems, release of the Halon is effected by actuation of a
fire detection system (see section on detection systems). See
Appendix C for representative available Halon systems.

Ilalon is not suitable for use on propellants, explosives
or other materials which contain their own oxidizing agent.
because of its inherent cleanliness as an extinguishing agent,
total flooding Halon systems may be used for the protection of
computer rooms and motor control centers in munitions
facilities.

Compared with total flooding carbon dioxide systems for
these applications, Halon systems generally would have a lower

. initial cost (but a higher recharging cost), and canl be
expected to be somewhat less effective against deep-seated
fires due to the lower concentrations of Halon required by

p..
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NFPA Standards as related to the concentrations of carbon
dioxide required by these standards.

Design requirements and general information for Halon
1301 systems are covered in NFPA Standard No. 12A (Ref 1).
Except as previously qualified in this section, these
requirements should be conformed to in the design of such
systems for munitions facilities.

Carbon Dioxide Systems

Carbon dioxide extinguishing systems are used mainly for
protection against flammable liquid fires and fires in
electrical equipment, and have the advantages of requiring no
clean-up operations and of doing little, if any, damage to
equipment. Such systems are of either the local application
type (where the surface of a flammable liquid is covered with
carbon dioxide discharge for a long enough time to assure
extinguishment of the fire) or the total flooding type (where
an enclosure is flooded with enough carbon dioxide to create
and maintain an inert atmosphere until extinguishment is
completed). Carbon dioxide systems may be actuated manually
or automatically by a fire detection system (see section on
detection systems).

Carbon dioxide is not a suitable agent for extinguishment
J of fires involving propellants, explosives or other materials

which contain their own oxidizing aqents. Total flooding
carbon dioxide systems may be used as an alternative to Halon
for the protection of motor control centers and computer rooms
in munitions facilities. See discussion of Halon systems for
comparison of these systems.

nesign requirements for and general information on carbon
dioxide systems are covered in NFPA Standard Mo. 12 (Ref 1).
Except as previously qualified in this section, these
requirements should be conformed to in the design of such
systems tor munitions facilities.

!. Standpipe and I-lose ytm

Standpipe and hose systems are a method of making fire
extinguishing water readily available within a building for
manual application by building occupants or Fire l)epartmnt
personnel. Such a system consists basically of a water
distribution system inside the building, supplied from a
reliabla water source, with hose stations strategically
located throughout the building. Hose stations for use by
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building occupants are generally limited to 30.5 m (100 feet)
of 3.81-cm (1-1/2-in) hose. Hose stations for use by trained
personnel would have connections for 6.35-cm (2-1/2-in) hose,
and may also be provided with an easily removable adapter for
3.81-cm (1-1/2-in) hose to be used by building personnel
before the Fire Department arrives.

In munitions facilities, standpipe and hose systems may
be used in administrative, inert material warehouse, and
maintenance buildings as a supplement to or, less preferably,
in place of, ordinary sprinkler systems.

Design requirements for and general information on
standpipe and hose systems are covered in NFPA Standard No. 14
(Ref 1). Except as previously qualified in this section,
these requirements should be conformed to in the design of
such systems for munitions facilities.

Portable Fire Extinguishers

I Portable fire extinguishers are primarily suitable for
use where the possibility exists of discovering a fire in its
earliest stages, and provide a relatively inexpensive first
line of defense, Extinguishers are available in varying sizes
using water, carbon dioxide, lalon 1211, Halon 1301, or
varfous dry chemicals as extinguishing agents. Selection of
size and type of units, and their distribution in the areas
involved should take into account (1) the types of hazards
involved, (2) the type of personnel likely to he using them,
(3) the physical environment, (4) health and operational
safety considerations. Carefully selected portable
extinguishers may he used in any building or area in munitions
facilities not protected by an ultra high-speed extinguishing
system and where the timely use of such an extinguisher could
prevent the spread of a small fire.

Guidelines for selection and distribution of portable
fire extinguishers are covered in HFPA Standard No. 10 (kef 1)
and AMCR 385-100 (Ref 6).
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DETECTION SYSTEMS

General1

This section presents an overview of the vdrious types of
fire detection systems, with a brief description of their
operation and general criteria to assist in the selection of
the type of system best suited for a particular application.

Standard No. 72E (Ref 1) covers. minimum performance,
location, mounting, testing and maintenance requirements for
automatic fire detectors. The design of aut omat ic fire
detection systents should, as a minimum, conform with the
latest edition of this standard. To the extent possible,
Materials, equipment and devices incorporated in these systems
should be items listed in either the UJL Fire Protection
Equipment List (Ref 9) or the FM Approval Giuide (Ref 10).

It is very important that great care be e--xercised in theseetion of the type of detettor to beusd adis
sensitivity adjustment, i -order to minimize the occurreocin of
false alarm signals arid/or false dischorge without sacrificiim
the prupipt detection of an actual fire condition.

Uotection Device~s

Hteat Detectors,

F ixeu Temiperature Uetecturs

Fixed temperature detectors are suitablL in arcs where
violent temperature fluctuatioos usu.ally exist, but
tenperatures do out eceed a tlorial f i xd Ie velI. This
detectur Junctions well with a slow, smiwilaering fit-q ulhere thle
-it ,ict tetiijurdture may ntrise rapidly eiuj o tvt
rAte-of-riSe detfttor. The fixed temiperature detector senlsing
elements, may bte eIther (.1) blrmet~l) it (2) eorical.
Conductivity, (3) fusible alloy, W4) heat-setisitive table or

IRate-of.'Us H6eaU't Dietectors

Rate-uf-ri~e hieat detetors are suitable In areis where
nortal temperature fluctuations oxist. Whenl a fire occurs,
tte sensing vlementt rvespotids imLidaely if the rise .in
tL'#4irature exceeds d mi n Imum pre-establiShed rate.
flate-of-eise heat deteetor senling elements may be (1)



pneumatic tubing, (2) pneumatic spot-t'pe or (3)
thermo-electric effect,

Combination of Rate-of-Rise and Fixed Temperature
Detectors (Rate Compensation Detectors)

These detectors utilize two distinctly independent
elements to detect fire by rate-of-rise and fixed temperature.
The advantage of this dual-element type of detector is that
one aetector can cover a much larger area than the single
element detectors described previously. It is possible to
obtain the dual-type detector with a visual indicator which
automatically determines and indicates which of the two
elements has been dctivated.

Requirements for heat detectors dre given in Chapter 3 of
Standard No. 72E (Ref 1).

Smoke Detectors

Ionization-Type Smoke Detectors

These detectors op.e:rate on the principle of detecting
ionized particles of air resulting from the presence of smoke
particles. This i:s accomplished long before visible smoke or
heat is produced in sufficient quantities to actuate
conventional fire detectors, and thus this type of detector
will sound an alarm and/or actuate fire protection equipment
.ooner than other types cf detectors, As the detector
operates, an alarm-indicating light will come up and
electrically lock in. The detector relay must then be reset
to restore it to operational condition,

Ionization detectors are extremely sensitive and
generally should not be used in spaces where high ambient
concentrations of combustion products may be expected, as for
example, manufacturing areas involving welding or other
combustion-producing equipment, or in garages. Care must be
taken in locating and adjusting the unit so as not to cause
unnecessary false alarms.

Photo-Electric Smoke Detectors

These detectors are intendad primarily for use in areas
where it is not practical to use the ionization type due to a
normal high ambient level of combustion gases. Photo-electric
detection should not be used where there may be normally high
levels of dust or other particulates in the air, which might
cause false signals, It operates on the principle of
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u ilizing smoke to obstruct and reflect a standard light
source into a photo-electric cell. The photo cell will
operate a relay to sound an alarm, and the relay must
subsequently be reset to restore it to operational condition,
This type of smoke detection elet.ient is generally combined
into a single unit with a fixed tempe.ature detection element
actiny as a backup, providing the capability of early
aetection of either a smoldering low temperature type of
ignition, or an ignition producing high early heat.
Requirements for smoke detectors are given in Chapter 4 of
Stanoard No. 72E (Ref 1).

Flame Detectors

Infra-Red Detectors

These detectors instantly sense infra-red radiation
emanating from flames. They are intended for use in areas of
quickly developing fires where ignition is almost
instantaneous, in high-ceiling areas and in high-air-movement
areas., The sesitivity of this type of detector can be
selected for a pre-determined time of sustained flame
flickering to prevent undesired false alarms.

Ultra-Viol et Detectors

These detectors will "see" the ultra-violet radiation
emitted from all types of flames and yet are completely
insensitive to visible and infra-red radiation and
unresponsive to temperature, sunlight and other cuoumon sources
of illumination. This unit is essentially a high-gain
electronic tube which penuits current to flow between anode
and cathode only when ultra-violet radiation of sufficient
intensity is present, and operates an alarm relay, When
radiation is no longer present, the relay resets itself.
Ultra-violet detectors are sensitive to gamma radiatio ,,
x-rays and arc-welding emissions. Where such sources may be
encountered and ultra-violet detectors are otherwise
desirable, the detector manufacturer's recouimendations should
be followed as to location, aiming ano adjustment of the units
to minimize the possibility of false alarvis.

Requirements for flame detectors are given in Chapter 5

of standard No. 721 (Ref 1).
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Combined Detectors

Combined Smoke and Heat Detector System (Beam Master)

This system uses the principle of a laser beam to combine
both smoke and heat detection. It consists of two units, a
pulse transmitter emitting infra-red rays, and a
photo-seiisitive receiver positioned at a maximum range of 100
meters. When the pulsating beam is dttenuated by smoke, or
the air's refractive index is changed by risi.g heat waves,
relays are activated to sound alarms and/or operate equipment.
The advantage of this type of detector is that one unit can
protect an area equivalent to 12 smoke detectors or 24 heat
detectors at their maximum coverage, and is particularly
suitable for protecting areas with ceiling heights of 4.25 m
(14 ft) or more where air currents could delay actuation of
conventional smoke or heat detectors.

Control and Alarm Panels

Smoke and Fire-Indicating Panels

These panels come complete with indicating lights for
power on, fire, trouble lights, and a built-in trouble buzzer.
Relays are also provided for any necessary action, such as
operating extinguishing systems, closing fire doors, shutting
off fans, operating dampers, shutting down conveyors, etc.,
instantly and automatically. There is virtually no limit to
the number of detectors that can be connected to one panel.

Zone Panels

These panels are used when it is desired to divide the
protected area into sections or zones. A single panel can
cover four zones, provide visual indication of the zone
affected, and contain relays for the operation of

. fire-extinguishing equipment in the affected zone, Several
zone panels can be connected to one control panel.

Remote Annunciator Panels

,IV These panels can be installed at a central location, such
as at a master control room, and can give duplicate indication
of all signals appearing on the zone and control panels. An
internal buzzer is provided to alert the operator in case of
trouble.
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Telephone Alarm Signals

Telephone alarm signals can be sent over telephone lines
to the local Fire Department or to a fire dispatcher. This
can be done by utilizing contacts on any of the three types of
panels indicated above.

Available Equipment

Some representative examples of available detectioU
system components are contained in the Appendices A and B.

A
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POWER SUPPLY

i~i. General.

This section presents a summary of the special
requirements for the electrical supply feeding systems and
components of systems involved in fire detection, alarm and
control.

Emergency Power Supply

All equipment required for fighting and controlling
fires, such as fire pumps, motor-operated valves, sprinkler
systems, door releases, fire detection and alarm equipment,
damper operators, fan shut-off relays, etc., should be fed
from an emergency power bus. This bus is normally fed from
the utility or facility power feeders. On loss of normal
power, an emergency generator, usually diesel-driven, will be
automatically started and energize the emergency bus through
an automatic transfer scheme.

Battery Pack

The fire detection system, including feeders to control,
zone-indicating and annunciator panels, in addition to being
fed 'from the emergency bus described above, should be provided
with a battery pack. The battery pack installation should
include a built-in transfer device and charger, and should
provide power for the fire detection system for 24 to 48
hours. The battery pack system should automatically take over
on failure of both normal and emergency power, and cut out on
restoration of power.

Intrinsically Safe Systems

Electrical equipment should generally be located in areas
having the lowest possible hazard classification (see National
Electrical Code, Article 500 for classifitatlon). When it is
necessary to locate equipment in areas where flammable gases
or vapors may be present (Class 1 locations), "intrinsically
safe" design principles should be applied in planning the
electrical system.

This approach requires that the electrical system be
incapable of releasing electrical or thermal energy in amounts
sufficient to cause ignition or initiate combustion at any
time. This can be accomplished by applying the following
guidelines:
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1. All equipment, conduit systems and wiring devices

must be specified as approved for use (in accordance
with NEC Article 500) in an area with the particular
hazard classification).

2. The area so classified must be completely isolated
by the use of seals in accordance with NEC
requirements.

3. System voltage levels should be as low as possible
and should not exceed 24 volts.

4. Required energy-limiting components must be located
outside the hazardous area.

5. Battery-operated apparatus must have the battery and
energy-limiting components located outside the
hazardous environment, and be so constructed that a
direct short circuit of the battery is virtually

1impossible.

"4
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SYSTEMS FOR SPELIAL HAZARDS

General

This section contains recommended fire extinguishing

Ile" systems and cumponents that are suitable for various special
hdzards associated with Load, Assemble and Pack (LAP)
facilities, with brief descriptions of their operation and
general criteria to assist in selection of the type of system
best suited for a particular application,

As far as they are applicable to these special systems,
NFPA Standards referred to in sections of this guide covering
Site Water Supply, Extinguishing Systems, Alarm and Detection
Systems, and Power Supply should be conformed to in system
design. To the extent possible, all materials, equipment and
devices incorporated in these systems should be items listed
in either the UL Fire Protection Equipment List (Ref 9) or the
-M Approval Guide (Ref 10).

Ultra High-Speed Deluge Systems

Ultra high-speed deluge systems generally utilize either
an infra-red or ultra-violet detector system which will
respond within several milliseconds following surface ignition
within the detectors' field of coverage, and initiate water
flow in the deluge system by actuating the deluge valve, An
ultra high-speed deluge system can be assembled using
components from various manufacturers, or it can be a
completely engineered system furnished and installed by a fire
protection equipmnt manufacturer.

"Primac" System (Grinnell Corporation)

An example of an acceptable engineered ultra high-speed
fire protection system is Grinnell's uPrimac" system. The
basic components of this system are: one or more
photo-conductive detection units; a transistorized amplifier;
a water control (deluge) valve actuated explosively; deluge
discharge nozzles; and supervisory and test devices.

When the detection system senses the presence of radiant
energy of an intensity and wavelength range associated with
the initial ignition point, it sends an amplified electrical
signal which detonates the primer in the control valve,. The
prinmer explosion releases a latch, allowing the water supply
line pressure to open the valve thus raising the priming water
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in the nozzle supply piping to line pressure. The line
pressure blows off the nozzle cap (or bursts the rupture
discs) which had retained primary water in the piping.

The total operation time for this system consists of two
phases. The first phase is the time from detection of fire to
firing of the primer, and for the "Primac" system, is on the
order of 2 to 3 milliseconds in length. The second phase is
the time between the firing of the primer and the start of
flow from the nozzles, a time period subject to considerable
variation. Some of the factors that affect this "second
phase" time are: (a) the amount of entrapped air in the
primed piping system downstream of the control valve (Grinnell
tests have indicated that air pockets totalling only about 5
percent of the system volume will approximately double the
operating time), (b) water supply pressure (delivery time is
proportional to the square root of the pressure), (c) the
length and configuration of the system pipiug between the
control valve and the nozzles (the shorter and more direct the
piping, the quicker the delivery time).

Because of the variables involved in the "second phase"
time, the complete operation time for "Primac" systems may

* show considerable variation, but when the system has been
properly designed, installed and tested, the total operation
time will usually be between 20 and 200 milliseconds.

"Pilotex" System (Automatic Sprinkler Corporation of America

Automatic Sprinkler Corporation's "Pilotex" is another
acceptable engineered ultra high-speed deluge system. In this
system, the spray heads (called "Auto-Spray") are
pilot-operated nozzles that are kept closed against supply
line pressure by water pressure in a pilot line. This pilot
system is normally connected to the fire main as a source of
pressure, The differential in water pressure actuating
surface areas (pilot line water pressure versus main suipply
line pressure) maintains the "Auto-Spray" head in the closed
position. The fire detection system may utilize any of the
detectors available (see section on Alarm and Detection
Systems), but for ultra high-speed applications, infra-red or
ultra-violet detectors would be used to obtain rapid actuation
of the release system. The detection system opens a
solenoid-operated relief valve, dropping the pilot line
prossure and allowing fire main line pressure to open all the
nozzles connected tn the pilot system. The pilot line size
restriction is small enough to prevent the pilot pressure from
being maintained with the relief valve in the open position
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When properly designed, installed and tested, the

'"Pilotex" system is capable of delivering water from the
nozzles in as little as 50 milliseconds after detection of
ignition.

On "Pilotex" installations, it is recomended that the
pilot nozzles be provided with male threads on the outlet side
permitting attachment of lengths of hose to facilitate
periodic flow testing. These flow tests will reduce the
possibility of accumulated deposits between the poppet and the
body interfering with operation of the pilot nozzle.

Rupture Disc Deluge Valves

Both the "Primac" and "Pilotex" systems ultimately depend
on movement of mechanical devices to permit water to flow; in
one case, a latched plug (in the Grinnell "Primac" control
valve), and in the other ("Pilotex system), a solenoid relie+
valve on the pilot line and a poppet at each nozzle. Deluge
valves using detonator-actuated rupture discs are available in
a wide range of sizes. When used in conjunction with
ultra-violet or infra-red flame detectors, transistorized
control panels and a properly designed and installed system of
water piping and nozzles, such equipment is capable of total
response time of the same order of magnitude as can ue
obtained with the "Primac" and "Pilotex" systems. Total
response time will depend on whether ignition takes place on
or beneath the surface of the hazardous material, the redct ion
time of the detection system, the actuation time of the deluge
valve following the signal from the detection system, the
distance the water must travel to the nozzles, and the
configuration of the piping system.

Applications in Munitiun Manufacturitng Facilities

Ultra high-speed deluge systems should be provided at
each station where operations are performed involving high
hazard materials such as boostering explosives (e.g., PTN,
tetryl and RDX), bursting charge explosives (e.g,, amato,
Explosive 0, DOX, picratol, picric acid, RDX compositions,
INT ana tritonal), solid propellants, black powder and 14C
st oke mixture.

Examples of the types of operations that should be
provided with ultra high-speed deluge systems are: %teigh
feeding stations, mixing and blending stations, screening
stations, press and pelletizer stations, melt units, ccxnbinea
bag loading and sewing operations, powder loading stations and
drying ovens.
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Where operations are carried out involving initiating
explosives (e.g., lead azide, lead styphnate, mercury
fulminate, tetracene) which will detonate on ignition, fire
extinguishment at the operating station is not feasible, but
the use of deluge systems in adjacent areas should be
considered to prevent the spread of fire to the sensitive
materi al s.

Design Requirements for Deluge Systems at High Hazard Work

Stations

Flame Detectors

Ultra-violet flame detectors have been found through
testing and use experience to be preferable to infra-red
sensors for rapid and reliable response to initial flaming,
and should be used as the detection device for ultra
high-speed deluge systems installed at work stations in
munitions facilities. In these installations, as many
detectors should be provided as are required to assure that
the total area of the work station is within the effective
field of coverage of at least one detector.

Nozzles

Nozzles should have a full cone spray pattern and should
be located as close as possible to the exposed surface of the
explosive material. As many nozzles should be used as are
necessary to provide a minimum water application density of
O.12m 3/min/m2 (3 gpm/ft2) over the involved area.

All nozzles should have rupture discs or oust caps which
will be readily released by water pressure. The cap should be
secured to its nozzle by a small non-ferrous chain to prevent
its loss after release.

neluge Valve

The water control (deluge) valve should be located as
close as possible to the nozzle(s) to minimize the overall
response time, and should be arranged to permit manual as well
as autoiwtic actuation.
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HARDENED WATER CURTAINS

General

This section covers criteria for a ramp fire protection
system intended to prevent the spread of fire from one building
to another through a connecting ramp. Such system, called a
"hardened water curtain", is intended for installation in the
portion of the ramp adjacent to the building. The system is
designed to withstand the effects of blast and fragmentation
associated with an explosion in the material being conveyed
through the ramp and extinguish the resulting fire. Included at
the end of this section is a brief discussion of the use of
firebreaks in ramps where hardened water curtains or other
automatic extinguishing systems are not provided.

Tests conducted by Southwest Research Institute (Ref 11)
indicate that the systems described in this section can survive
the detonation of 27.3 kg (60 lb) of Composition B contained in a
box on a roller conveyor, or loose Composition B on a Serpentix
conveyor, and extinguish the resulting fire within approximately
1/2 minute after detection with recovery of measurable amounts ofthe explosive material unburned.

In addition, this same test program indicated that with
suitable shielding of exposed parts, such systems will survive
the explosion of sixteen 105-m projectiles on a wheeled conveyor
cart and extinguish resulting fires.

The terminology "water curtain" or "water curtain module" as
used in this section means a system of piping and nozzles which
will deliver directed sprays of water over a 15.2-m (50-ft)
length of the connecting ramp measured outward from the ramp's
plane of entrance- to the building.

The hardened system is comprised of a hardened water
curtain, special valving, and a fire detection system, all as
described in the following.

Hardened Water COrtain

A hardened water curtain module (Fig I and Fig 2) is defined
as a water delivery system which consists of three major
component parts: (1) uprisers with attached spray nozzles; (2) a
water supply piping system with drain and, where needed, refill
systems; and (3) control valving. Each module is hydraulically
designed in accordance with its specific application and the
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water pressure available in the main facility water loop
(hereafter referred to as the main water loop). Figure I and
Figure 2 show examples of water curtain modules where the water
deluge, operating in the conveyor ramps, is capable of putting
out a fire resulting from an explosion of the conveyed material.

Uprisers

An upriser (Fig 3) is the terminus of the water curtain
piping with attached nozzles through which the water deluge is
delivered. A minimum of five uprisers are suggested for each
moaule, located on 3.8-m (12.5-ft) centers along one side of the
ranip, with every part of the protected area receiving water spray
coverage from at least two nozzles, One or two nozzles are
located at the top of each upriser on a "tree" consisting of one
elbow and two street elbows (for an upriser with one nozzle), or
one pipe tee and four street elbows (for an upriser with two
nozzles),

Nozzles

The nozzles to be used should be full cone spray type with
rupture disc or blow-off cap which will be readily released by
water pressure, The nozzles should be selected for flow rate and
spray angle to provide a minimum water application rate over the
protected area of 0.024 m3/min/m 2 (0.6 gpm/ft 2 ), with all nozzles
operational. See Appendix C for representative available
nuzzles,

piping Systew

Piping uprisers and the supply lines (Fig 3) should be
Schedule 40 or heavier steel pipe. The supply line should have
welded connections. To insure that the supply line is not
ddiAged by blast or fragments, it should be buried in the ground
adjacent to the ramp. Individual uprisers would penetrate the
walls of the ramp so that the nozzles are exposeu to the ramp
interior. Piping for the hardened water curtain may be supplied
by either a wet- or dry-pipe module depending upon the required
response time, A wet-pipe arrangement is inherently faster as no
time is lost in filling the piping system, When a wet-pipe
system is utilized, water located within the curtain loop is not
under pressure since it is located downstream from a rupture dTs
valve (which is discussed later). The dry system is Sim.ilar
except that the pipelines downstream from the rupture disc valve
are empty.
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Shielding

If the ramp is used to convey loaded projectiles, 2.54-cm
(1-in) thick steel plates should be provided to protect the
uprisers and nozzles from high velocity fragments, with minimum

* sized cut-outs proviaed after the nozzles have been aimed (Fig
. .. 4 ) .

Special Valving

Valvin for hardened water curtains includes a rupture disc
valve (also referred to as deluge valve) and a rate-of-flow
device. The deluge valve is always used; whereas the
rate-of-flow valve is only needed when there is a possibility
that the water supply line to a building will be ruptured.

Rupture Disc Valve

Water to a hardened curtain is supplied through a rupture
disc valve usually located in the building adjoining the ramp
containing the water curtain. However, in certain cases, this
valve may be installed in a pit (frost-proof, when required),
adjoining the ramp.

The rupture disc valve is actuated by an electrical current
produced by the fire detection system. This current actuates a
detonator which ruptures a diaphragm pertaitting water flow into
the water curtain loop. This flow will pressurize the water
within the loop of the wet system, thereby causing it to be
discharged at the nozzles. With the dry-pipe system, a time
lapse will take place while the upstream water flows through the

* curtain loop before being discharged at the nuzzles. If this
t i me delay is acceptable, the dry system is the more desirable
since the water within the curtain loop of the wet-pipe system
must either be provided with antifreeze or heat-traced to prevent
freezing in unheated ramps during the winter. Applicable rupture
disc valves are shown in AppendiX C.

Rate-of-Flow Dievice and Shut-Off Valve

/ rate-of-flow device will limit the flow of water into a
building in the event that the water supply system within and/or
intediately adjoining the building is ruptured, and thus prevent
a severe pressure drop in the main water loop. Each Such device
should be installed with a viaoual shut-off valve to permit
maintetnance of the device. A more detailed discussion of Stch
devices and their application is presented in the section titled
"Site Water Supply".
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Fire betection System

The fire detection system used with each water curtain (Fig
5) is an unhardened system consisting of two ultraviolet
detectors located in the ramp in the vicinity of the curtain.
The control panel for the detection system is located within and
protected by the adjoining building. A water curtain is actuated
by an electrical current produced by the fire detection system.
If water curtains are situated at opposite ends of a ramp, an
electrical cross-connection is provided such that a fire *at
either end of the ramp will actuate both water curtains. The
detection system should also be interlocked so that it will shut
down the conveyor system in the ramp upon detection of fire or
explosion. In applications where several ramps can be affected
by a single occurrence, consideration should be given to
providing cross-connections to simultaneously actuate the water
curtains in all the involved raimps. Where this is done, the
water supply must be sufficient for concurrent operation of all
these water curtains.

Protection Levels with Hardened Systems

The protection afforded by hardened systems consists of two
elements.

The first of these is the protection provided for a
particular building a ainst the spread of fire caused by an
incident in a ramp coonected to thu building, or by an incident
i n another buildiog connected to this rap., This protection is
provided for by installation of a hardened water curtain in the
connecting ramp tihere the ramp joins the building.

The. second elerwnt Is the protectton afforded other
buildings in the facility in the event that an explosion tcduse%
serious, damage to the water supply for a p1articular building.
Titis protection is provided for tMe other buildings by installIng
a rate-of-flow device in the exterior supply line to the
particular builoing where such dawage might occur.. This device
will limit the flow through the deoaged line to a pre-datermined
rate, tiiereby limiting the reduction in pressure in the fire main
and preserving the availability of water for the automatic fire
egtignutshing systems in the other buildings in the area.

I::: The degree or level of protection afforded 1y a Iardened
system depends upon the location of the water supply to the
systow, and whether or not rate-of-flow devices are used. In
defining the three protection levels below, the term "adjoining
building" refers to the -building imwdlately next to the water
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curtain, while the term "nearby building" refers to any facility
building other than the adjoining building,

Fire Protection Level I

Fire Protection Level I consists of a hardened system, with
water 1or the water curtain module supplied from a water supply
line located within the adjoining building. The rupture disc
(deluge) valve is located inside this building.

". Protection Level I is applicable when:

1. There is a low probability of damage to the water
supply to or within the adjoining building due to an
explosion in a nearby building; and

2. There is a low probability of such damage due to an
explosion in the adjoining building; or

3, There is a high probability of such damage due'to an
explosion in the adjoining building, but 1 the water
supply for this building is already controlled by a
rate-oi-fflow device.

-Fire Protection Level II

Fire Protection Level II consists of a hardened system, with
water for the water curtain module supplied from a water supply
line located within the adjoining building, and a rate-of-flow
device installed (in a pit) in the underground water supply line
building.

Protection Level II is applicable when there is a high
probability of damage to the water supply to or within the

It - adjoining building due to an explosion in this building.

k -Fire Protection Level III

with Fire Protection Level III consists of a hardened system,
with water for the water curtain module supplied directly from an
exterior water supply main, and a rate-of-flow device installed
(in a pit) in the underground supply line. The rupture disc
device is located in a pit adjacent to the ramp.

Protection Level III is applicable when there is a high
probability of damage to the water supply to or within the
adjoining building due to an explosion ir, a nearby building.
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Selection of Prutection Levels

Principles for choice of an appropriate level of protection
(Levels I, II or III) must be applied to each building and ramp
on an individual basis and are dependent upon the following
factors:

1. The damage anticipated as a result of an incident,
considering the amount of explosives invclved and the
structural design of the building or ramp.

2. The probability of an incident occurring.

3. The capital cost of the installation required for the
level of protection chosen.

As an example of the reasoning involved in choosing
appropriate protection levels, the procedures used in determining
such levels for the 105-mm HE M1 Projectile Melt/Pour Facility at
Lone Star AAP (Fig 6) are outlined in the balance of this
section, and summarized in Table 1. Figures 7 through 15 are
schematic representations of the recommended hardened water
curtain installations for this facility, as well as some
recommended locations of ultra high-speed deluge systems at work
stations.

The first factor considered is the ability of particular
ouildings in this facility to withstand explosive incidents.
buildings L-125 and E-161 were structurally hardened in design to
resist an explosion occurring in Building E-4, E-120 or E-123.
Building E-138 was structurally hardened to resist an explosion
in Building E-166 or E-167. Building E-120 was structurally
hardened to resist an explosion in Building E-123, and Building
E-123 was structurally hardened to resist an explosion in
building 12U.

The second factor considered is the probability of an
incident actually occurring, and two sets of conditions are
assumed, which are hereafter referred to as Application I ano
Application 2. For Application 1, a high potential for an
expiosion is assumed to exist only in Buildings E-4, 1-120,
E-123, L-125, E-161, E-166 and L-1b7, with an explosion in
Bt Ildiny E-161 producing massive damage throughout the facility.
Fo)r Application 2, a high potential for an explosion is assumed
to exist in Buildings E-4, F-120, E-123, E-166 and E-167, with
small possibility of an explosion occurring in either Building
E-125 or E-161 (see Figs 16 and 17).
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In the specific protection levels offered for Lone Star,
those levels needed to provide the necessary protection
corresponding to the probability of an incident occurring as
specified by Application 1 above are described below. In the
later description of Application 2, only those levels differing
from corresponding situations of Application 1 are discussed.

Application I - Protection Level III (see Figs 17 and 18)

For Application 1, the probability of an explosion in either
Building E-125 or E-161 is assumed.

In the event of an explosion in Building E-125, the damage
inflicted on Building E-161 will be severe, with a strong
possibility that either one or both of the water curtains in Ramp
RE-25 as well as the water main in Building E-161 will rupture.
These failures would substantially reduce the water pressure
available in the main water loops for fighting fires at other
locations. Therefore, Level III Protection is required for the
water curtain in Ramp RE-25, with a airect connection from the
exterior water main provided to insure its continued operation
(Fig 8).

Level III Protection is also valid for the water curtain at
the south end of Ramp RE-25. If an explosion (90,000 pounds)
occurs in building E-161, the damage sustained by building E-125
will be extensive with a high probability of the water main in
the building rupturing. To compensate for this possibility and
be assured that the adjoining water curtain will function after

. the explosion, a direct water line is connected between the water
curtain and the exterior water main servicing the building.
Also, rate-of-flow and outside stem and yoke (O.S.&Y.) valves are
provided in the exterior water main to prevent the uncontrolled
flow of water after its rupture, These valves and a rupture disc
valve are installed in frost.proof pits, The new water main
connection to the water curtain at the ramp is buried (Fig 8).

Application - Protection Level II (see Figs 17 and 19)

The water curtains located at the south end of Ramps RE-42
and RE-43 adjoining Buildings E-120 and E-123 require Level II
Protection. If an explosion occurs in Building E-125, E-120 or
E-123, its effects on either Melt/Pour Building (E-120 or E-123)
serving as an acceptor will be minimal. Therefore, the water
supply for each water curtain is delivered from the adjoining
building interior, with the rupture disc valve located within the
builaing (Figs 7 and 9), However, if the explosion occurs in one
of the Melt/Pour Buildings,. the water main to that building would
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be ruptured, and hence, Buildings E-120 and E-123 each require
the addition of a rate-of-flow valve to control the water
discharge (Figs 7 and 10). It should be noted that the
connections of Ramps RE-42 and RE-43 to the Melt/Pour Buildings
are at the second story. The elevated ramp at one of these
buildings will be damaged by the effects of a massive explosion
in one of the above-mentioned buildings. This damage would more
than likely be associated with damage to the hardened water
curtains, Therefore, several hardened nozzles are designed tQ be
located within each building in the vicinity of the ramp
entrance. A separate water supply for these additional nozzles
is furnished from the building interior. These nozzles, as well
as the nozzles of the water curtain, are actuated by the fire
detection system in the ramp.

An explosion in Building E-123 could be expected to severely
damage Building E-126 with high probability of rupturing the
water supply to E-126. Since this water supply is connected to
the main servicing Building E-125, such rupture will diminish the
available water at E-125. To reduce the effect of this rupture,
a rate-of-flow device is inserted in the water main supplying
Building E-126 (Figs 7 and 9). Similarly, an explosion in
Building E-123 could affect the water supply to Building E-120 by
damaging the supply to Building E-142, and an explosion in E-120
could affect the water supply to E-123 by damaging the supply to
E-143. Rate-of-flow devices are therefore inserted in the water
mains supplying Buildings E-142 and E-143.

Considering Ramp RE-31 at Building E-129, the possibility of
an explosion in Building E-129 is extremely unlikely. However,
since Building E-129 is separated from Buildings E-120 and E-123
by unbarricaded intraline distances (incident overpressure of 3.5
psi), an explosion in either of these latter buildings will
produce considerable damage in the vicinity of the entrance to
Building E-129. It may be expected that both Ramp RE-31 and
Building E-162 will be severely damaged with a strong possibility
that the water main supplying E-162 will be ruptured. Since this
water main is also contiected to the water main servicing Building
E-129, the tain rupture at the former building will diminish the
water supply to Building E-129. To reduce the effect of such a
rupture, a rate-of-flow device is inserted into the water main
servicing Building E-162 (Figs 7 and 11). The flow of water to
Building E-129 is assured by the rate-of-flow device, and
following the guidelines set forth previously, the hardened water
curtain could be connected to the water supply inside Building
C-129. However, in this special case, since there is no building
fire protection in Building E-129, and because of physical
lit, itations, a separate connection lust be made from the outside
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underground main with the rupture disc valve located in a pit

(Figs 7 and 11).

Application 1 - Protection Level 1 (see Fig 20)

Since a rate-of-flow device is furnished with the water
curtain at the south end of Ramp RE-25, the hardened water
curtains in Ramps RE-42, RE-43 and RE-44 at Building E-125 need
only provide Level I Protection. If an explosion occurs in
either Building E-120 or E-123, Building E-125 will completely
survive with little or no effects of the explosion. Therefore,
the source for the water supply to the curtains and the rupture
disc valves are located within Building E-125 (Fig 9).

Ramp RE-3 has an existing unhardened sprinkler system. This
system will be severely damaged by the effects of an explosion in
Building E-4. Furthermore, since the ramp is constructed of
wood, it is expected that a fire would spread from Building E-4
along this ramp to Building E-9. To provide protection for
Building E-9, a rate-of-flow device is installed in the water
main servicing the existing sprinkler system and a hardened water
curtain is located at the end of Ramu RE-3 adjoining Building E-9
(Fig 7), Since building E-9 is not expected to sustain severe
damage from the explosion in Building E-4, Level I Protection is
provided at this building, The water supply and the rupture disc
valve for the hardened curtain are located within Building E-9.

Application 1 - Balance of Facility (see Fig 21)

An explosion occurring in either Building E-166 or E-167
will produce massive damage to surrounding unhardened ramps
(RE-30, RE-31, RE-39 and RE-45) and buildings. It is expected
that Buildings E-146, E-150, E-153, E-154, E-155 and E-165 will
sustain very heavy damage. Damage to the adjoining earth-covered
steel arch magazine will be minimal. The water lines servicing
the unhardened buildings are expected to rupture, To protect the
remainder of the facility and to insure an adequate water supply
to fight the spread of fires, rate-of-flow valves are used to
control the water flow through ruptured water mains (Figs 7 and
12), The use of hardened water curtains at this portion of the
facility is not recommended. It has been shown that the damage
in the vicinity of Buildings E-166 and E-167 will be heavy and
possible electrical fire may result. However, safe separation
tests have shown that when carriers of sixteen 105-m projectiles
whose explosives have solidified and whose funnels have been
removed are spaced at 12.2-m (40-ft) intervals, there will be
extremely low probability of propagation of fire. In addition,
except for Building E-138, all buildings in the inmiediate
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vicinity are unoccupied by operating personnel. In the case of
Building E-.138, the structure is separated from either of the
hazdrdous structures by a distance greater than the Inhabited
building Distance (IBD), and designed to resist an explosion in
either building.

Building E-4 is separated from Building E-120 by intraline
distance. In the event of an explosion in the latter structure,
Building E-4 will be subjected to relatively high overpressures
( greater than 3 psi). Although the building is constructed of
concrete, many openings (of frangible construction) exist that
will permit blast pressure leakage into the structure. This, in
turn, will cause considerable damage to the building's interior.
The damage could cause interior fires which hardened fire
protection systems at the ramp entrances (Ramps RE-2, RE-3, RE-15
arid RE-47) to the building would have little effect in fighting.
Therefore, the use of hardened water curtains at the ramp
entrances to Building E-4 is not warranted. Building E-4,
however, is still a potential donor structure. An explosion
within this building would more than likely damage water mains
within the structure and destroy portions of the adjoining ramps.
Since Ramp RE-2 does have an unhardened fire protection system, a
rate-of-flow valve is needed to control the water flow in the
event of a rupture (Fig 7). Fires produced by an explosion in
Building E-4 will more than likely spread along the ramp towards
Building E-2. However, since the operations in this building
involve metal parts only and do not contain explosives,
propagation of explosion between these two structures cannot
occur. The two water mains servicing Building E-4 will each
require a rate-of-flow valve to control water flow in the event
of a malin rupture (Figs 7 and 13).

Both wooden Ramps RE-A and RE-lU at Buildings E-9 and E-12
have existing unhardened fire protection systems. Since the
probability of an explosion occurring in either of these
buildings is extremely small and the ramps are separated by at
least Inhabited Building Distances from those buildings having a
high potential of an explosion occurrence, the unhardened systems
Smay be expected to remain operable after an incident.

Fire protection systems are not required for Ramps RE-39 anu
R-E-W at Buildings E-12 and E-9, respectively, since (1) both
structures are constructed of non-combustible material which will
liit the spread of fire, (2) the explosive items transported
through the ramps have a very low potential to enhance fire
propagation, and (3) both buildings to which the ramps are
attached are located at safe separation distances tgreater than
Inhabited Building Distances from a potential explosion. In the
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case of the latter, the strength of the buildings is more than
sufficient to resist relatively low overpressures associated with
I-D;

Application 2 - Reduction of Protection Level at Ramp RE-25
from III to I (see Fig 17)

Since the actual probability of an explosion in either
building E-161 or E-125 (Hazard Category III Operations) is
remote and these buildings have been structurally hardened
ayainst the effects of an explosion in Building E-4, E-120 or
L-123, the probability of damage to their water mains is also
remote. Hence, the water lines servicing the hardened water
curtains at each end of Ramp RE-25 can be connected directly to
the water supply in the respective adjoining buildings, which
corresponds to Level I Protection, This reduced protection
level, as compared to that required for Application 1, will
permit the elimination of the rate-of-flow valves and associated
shut-off valves, and buried piping that connects the-two water
curtains directly to the exterior water mains serviciotg the two
adjoining buildings. Also, the rupture disc valves are relocated
from the frost-proof pits to the building interiors. However,
use of hardened water curtains is needed. Although an explosion
in Building E-4, E-120 or E-123 would severely damage Ramp RE-25,
the hardened water curtains will function as required to negate
the spread between the buildings of fires resulting from
electrical short-circuiting and the explosive dus-t in the air due
to the blast dispersal of the Composition B fl.dke (Fins 7, 14 and
15).

The remainder of Melt/Pour hardened fire protection systems
for Application 2 will remain the eame as c scribed for
Application 1.

Firebreaks in Ramps

Where an enclosed ramp between bujildinos is constructed of
combustible material, and no automatic fire extinguishing system
is installed, a firebreak should be provided near the midpoint of
the ramp, to prevent fire fro spreading from building to
building along the ramp. The gireoreak should consist of a
non-combustible ramp section with a self-closing rateo fire door
at tuie center of Its length. This non-combustible section should
be at least 20 feet lonj, with a parapet at the roof above the
fire door. The non-combustible sertion will impede the spread of
fire, and the fire door will prevent the ramp from acting as a
horizontal flue.
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When the ramp in which the firebreak is to be installed
contains a conveyor, the conveyor opening through the partition
in which the fire door is located should be kept as small as
possible consistent with operating requirements.

During layaway periods when no personnel are in the area and
sprinklers may be shut down, the fire doors could be closed to
provide a measure of protection against the spread of fire,

Consideration should also be given to the installation, -in a

non-combustible ramp, of rated fire doors at building entrances
or in. the middle of the ramp,

Where fire doors are installed in ramps, additional exits
must be provided as required by AMCR 385-100 (Ref 6),
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ANALYSIS OF FIRE PROTECTION RLQUIREMENTS

General

Determination of the extent of the fire protection to be
provided at a particular facility and selection of the type of
system to be installed at specific buildings, ramps and work
stations should, in general, follow the recommendations contained
in TM5-812-1, Fire Prevention Manual (Ref 2), and the guidelines
presented in earlier sections of this report. It is recognized,
however, that economic considerations will often dictate the
provision of other than the optimum degree of protection
desirable. This section provides a brief overview of the use of
guidelines relating to hazard probability and severity set forth
in DRCPM-PBM Memorandum No. 385-3 (Ref 12) in determining the
extent and type of fire protection to be provided.

Hazard Probability

Hazard probability is defined as the likelihood, expressed
in quantitative or qualitative terms, that a hazard will occur.
The probability that a hazard will occur during the planned life
expectancy of the system can be described in potential
occurrences per unit of time, events, population, items, or
activity. Assigning a quantitative hazard probability to a
potential design or procedural hazard is generally not possible
early in the design process. A qualitative hazard probability
may be derived from research, analysis, and evaluation of
historical safety data for similar systems. Supporting rationale
for assigning a hazard probability is documented in hazard
analysis reports. An example of a qualitative hazard probability
ranking is shown below with relative need for fire protection
indicated by letter under heading. "Level" in descending order.

Hazard Probability vs. Fire Protection Need

Descriptive Specific Individual
Words Level Item Multiplicity of Items

Frequent A Likely to occur Continuously
frequently. experienced.

Reasonably B Will occur several Will occur
probable times in life of frequently.

an item.



bescriptive Specific Individual
Words Level Item Multiplicity of Items

Occasional C Likely to occur Will occur several
sometime in life times.
of an item.

Rer.mote D So unlikely, it can nlikely to occur but
be assumed that possible.
this hazard will
not be experienced.

Extremely E Probability of So unlikely, it can
improbable occurrence cannot be assupied that

be distinghished this hazard will
from zero. not be experienced..

Impossible F Physically Physically impossible
impossible to to occur.

i . occur*

lHazard Severity/Accident Categories

Hazard severity categories are classified by MIL-STU-882A
(Ref 13) into four categories, 1, 11, 111 and IV (and subdivided
into A or B to designate effect on equipment or personnel), based
upon the most severe result of personnel error, procedural
deficiencies, environment, design characteristic, or subsystem or
component failure or malfunction. When the necessary conditions
exist and the necessary sequence of events occur, then a hazard
severity category becomes the corresponding category accident.
The probability values given in hazard analyses indicate the
probability of the transition occurring from hazard to accident.
The hazard severity categories (and corresponding accident
cdtegories) are defined as follows:

1, Category Io (Catastrophic) - Failure mode occurrence
will cause system loss or large scale enviroiiental
(damage,

2. Category i4 (Catastrophic) - Failure mode occurrence
will cause death or permanent total disability to one
or more persons.
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3. Category II (Critical) - Failure mode occurrence will
cause critical system damage or some environmental
damage.

4. Category 11/3 (Critical) - Failure mode occurrence will
cause permanent partial disability to one or more
persons.

5. Category IIIcx (Marginal) - Failure mode occurrence will
cause minor system damage or some environmental damage.

6. Category IIIy8 (Marginal) - Failure mode occurrence will
cause temporary total disability or lost time injury
not covered by Category IB or IIB.

7. Category IV (Negligible) - Failure mode occurrence will
not result in injury, occupational illness or system
damage.

The design goals for each accident category in a project
will be no greater than the following mean probability values:

Accidents Accidents

Accident per per
Category Facility-hr man-hr

IICA 1-5*0-

1:1-I 4 -

llI - *10-b.,.• :: I I I C,- 10-3

IV 1 1

*Note: The sum of the probabi6ities of Category I 1 1 I1

- occurring shall be 10- per manhour or lower.
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Analysis

based upon the qualitative determination of hazard
probability alluded to earlier in this section, and a preliminary
evaluation of hazard severity/accident categories, an analysis
should be made of the various operating stations, operations,
systems and system components, and structures comprising the
facility involved. With the above factors taken into
consideraton, priorities should be assigned to the elements of an
idealized fire protection installation for the facility or
facility portion in question, based upon the reduction in
probability of injury to personnel or damage to systems or
components. Once such priorities have been established, it
remains only to determine esti-nated costs of the various systems
for the complete fire protection installation, and provide for as
m any of these systems as is economically feasible.

A
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SYSTEM COSTING

General

This section summarizes the various major items which should
be considered in arriving at an estimate of cost for fire
extinguishing systems. Particular emphasis is placed on the
types of systems most suitable for use in ammunition plants.

Site Water Supply and Distribution Systems

In estimating the cost of water supply and distribution
systems for fire protection, the components to be considered, as
applicable, include: wells and well pumps; ground level and
elevated storage tanks; fire pumps, drivers and controllers;
electric power, fuel systems and enclosures for pumps (heated
where required); pipe, valves and fittings for pump and tank
installations and distribution systems, including necessary
excavation, anchoring of piping and backfill.

Conventional Automatic Sprinkler Systems

In estimating the cost of standard wet or dry-pipe sprinkler
systems (as used for fire protection in administrative areas and
buildings, inert material operations and storage areas, and
building protection in areas where work stations are equipped
with individual deluge systems), the cost items to be considered,
as applicable, include: water supply line from and connection
to the yard distribution or interior fire main, including pipe,
fittings, shut-off valves and excavation, anchoring and backfill;
alarm valves, flow alarms, dry-pipe or deluge valves; sprinkler
heads with branch and main lines in protected area; feed. piping
frcm alarm (or dry-pipe or deluge) valve to protected area;
enclosure for dry-pipe valve in unheated areas; compressed air
supply for dry-pipe systems; local and/or remote alarm and
supervisory .4ystem; and fire detection system (for pre-action
systems).

. ,Ultra High-Speed DeIuge Systems at Work Stations

In eitimating costs for this type of system as applied at
individual work stations in a munition facility, the cost
components to be considered, as applicable, include: the fire
detection system, including the ultra-violet flame detectors,
control panel, power supply, and wiring; the water delivery
system, including a deluge valve, nozzles, shut-off valves,
piping from deluge valve to nozzles, and supply piping to the
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deluge valve from and connection to the yard distribution or
interior fire main including pipe, fittings, shut-off valves and
excavation, anchoring and backfill; local and remote alarms and
supervisory monitoring systems. Note that one properly selected
control panel may be used for several systems depending upon
proximity.

Hardened Water Curtains in Ramps

In estimating costs for hardened water curtains to be
installed at ends of connecting ramps between buildings, the cost
components to be considered, as applicable, include: the fire
detection system including the ultra-violet flame detectors,
control panel, power supply and wiring; the water delivery
system, including a deluge valve, hardened nozzles, shut-off
valves, piping from deluge valve to nozzles, any required
shielding for nozzles and piping, pit for 4,eluge valve (if
installed on underground pipeline) and supply piping to the
deluge valve from connection to the yard distribution on interior
fire main including pipe, fittings, shut-off valves and
excavation, anchoring and backfill; local and remote alarms and
supervisory monitoring systems. Note that one properly selected
control panel may be used for several systems depending upon
proximity; it may also be desirable to interconnect the detection
system for more than one water curtain so that a fire detected in
one romp will actuate the water curtain in other ramps.

Rate-of-flow Devices for Pressure Loss Protection

In estimating costs for any of the systems discussed in this
section where the likelihood exists of severe damage to such
system, the cost of providing a rate-of-flow device on the main
supply to that System shotild be added to the estimate. This cost
would include the device itself, necessary piping and valves to
permit maintenance and testing of the device, and a concrete pit
(frostproofed if required) where the rate-of-flow -device is
installed on an underground line.

, alon and Carbon Dioxide Systeas _for Computer aid Motor Control
Rooms

In estimating costs for these systens, the cost cortponents
to be considered, as applicable, include: the detection system,
including smoke detectorS, control panel, -poier supply, alarm
system and wiring; the storage containers and manifolding
necessary for the 1lalon or carbon dioxide required to achieve the
required concentration in the protected row,(S); the noZzles and
piping to deliver the extinguishing agent from the storage units

.,6



to the protected room. See Section titled "Extirguishinq

Systems" (Halon Systems) for comment on recharging costs.

Demolition

In applications where fire protection systems are to he
installed in existing facilities, the cost of removal of, or
changes to, the existing systems or structures must be included
in the overall estimate.

Engineering

After arriving at total cost of materials, equipment, labor,
contractor's contingencies, overhead and profit, a percentage
should be added to cover the engineering required for the systems
involved.

Tabulation

Table 2 summarizes applications for the various types of
fire protection systems, and the major components to be
considered in arriving at a cost estimate for a particular system
type.

-.47-
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Table 1

Suiionary of fire protection level selections for hardened water
curtains at LSAAP l0b-mm HE Ml1 Projectile Mielt/Pour Facility

Probability of damage
to water supply to or

Location of in adjoining building
water curtain due to explosion in:

Protect ion
Adjoining Appli- Adjoining Nearby level

Ramp building cation building o~uildI!!g selected

RE-2b E-161 1 Hi gh High (E-125) III

RE-2b E-161 2 Low Low (E-125) I

RE-25 E-125 1 High High (E-161) III

RE-25 E-125 2 Low Low (E-161) - I

RE-42 E-120 1 or 2 High Low (E-123,E-125)a Ii

RE-43 E-123 1 or 2 High Low (E-12O,E.125)a II

R~E-31 E-129 1 or 2 Low High (E-120,E-123)b 11c

RE-4e,
RE-43) E-125 1 High Low (E.120,E.123)a Id
RE-44)

RL-42)
RE-43) E-125 2 Low Low (E-120,E-123) I
L -44)

~L- E- 1or 2 Low Low (E-4

a. Probability of explosion in E-125 Application 1, and E-120J
and E-123 is high, but adjoining building in question is
structurally hardened to withstand such incidents.

b. water supply to E-162 is subject to damnage. Since E-129 is
served by saine branch main as E-1b6, rate-of-flow device
should be placed in sub-branch to E-162.

c. See text, page 36, last two sentences.

d. Rate-of-flow device in E-12b supply provided for with RE-2b
cuttain.
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Sunnry of application and cost components of fire protection system

Ultra high-speed deluge systems Conventioral Total flooding

Loca aplicaion Hardened water (icu ngwtdyaro dox e
systems curtains an r-ci i

Tyicl ppictins Atwok taios tend of ramps 1) General buildinq 1) Computer rooms
ivligconveying9 protection in

imuiin hzroshazaremus hazardous areas 2) Motor control
oprtosad materials. areas. rooms

2)r-voe Adone srtv ara on3Eectia

eqeimuirroom

Requiredan Forration ayseas.adRqie

2.Soe rha NnRoeuie For pre-action systems and Required

de Wte(ors algent.
3deliner lpn eurdRqurd frpeato systemsad Rqie

4. Power supplyc RequiredRequired Fo pr-cins tesad Rq rd

.wiigRequired S Require o r-cinsesad Requiredt

0.Wte or aM~gnt)

1. NaolA Sryure Aszt Hrenuted spas Orird Spreter picab tlel
~svices an,

valvevesv

S. Pipin forraom Asl Requird AsRequired AsRequired Wet applicable

6. (t te .aei, re ck. Ase requireid lv As required ftorrdvt plial

1. CIase4 air NotAappieabt NAt appicabl FA rip d Not applicable
IsOOtac~tsysems

. Pa1ter spyon fltr1 fet"a fo Y-14vav st.ur o
4. Compesde ireaact hotnt applian aI41CSlt detA sda ud a Ntaplcal

a. Iticlude u~t1 9I(NIR alai". ifreuie6. On oAt"Nlnssp a a eur seprte a av. bLt ale.p
*. 2 Inclueattoc~1a ieltegapl l~
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FIRE DETECTION SYSTEM CIRCUITRY
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APPENDICES

REPRESENTATIVE SYSTEMiS AND EQUIPH4T

Ttie appendices contain reduced-size copies of manufacturers'
literature showing representative examples of available fire
detection and extinguishing systems and equipment.

Appendix A - Heat,, smoke and flame detectors

Appendix B D etect ion system panels and power supply units

Appendix C - Fire extinguishing systems and squipuient
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APPENDIX A

HEAT, SMOKE AND FLAME DETECTORS

RLPLSETATIVE SYSTE14S AND EQUIPMENT
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HoneywellAuoac
FIREISECURITY SYSTEMS

Fire Detectors

MODEL NUMBER T4010A & C

General N., '~

Thie ceiling mounted sensors are
designed for use with Fire Detection
and Alarm Control Panels, and contain
terminals, terminal block, fusible
element, and switch contact, They are
listed by Underwriters' Laboratories,
Inc. and approved by Factory Mutual M'1610"
System.

Features

* Easily replaceable fusible _________________________________
elemtent.

* A standard 3-1/4 or 4 in. (83 or
102mm) octagonal outlet box
with acessory mounting plate
may be used. Knockouts are
provided in plastic base for use
with exposed wiring (A model8

only). (22) __

16
(52)

MOGL LS

T4010A Fire Sensor with spst switching.
T40100 Fire Sensor with dpst switching

with No. 803257 mouriting plate.
-6238-o(2)

RA rING IN AMPERES

6 to 125 voits ac.............. 6.0
6 to28 volts dc.............3.0
126 voltsdrc....... ........ IL
250 volts dc............... 0.3 T4010 APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS)

F19 Heat detectors -fixed temperature
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Honeywell Automatic

FIRE/SECUR ITY SYSTEMS

Fire Detectors

MODEL NUMBER T4057A B

General
These Fire Detectors are used with

Fire Detection and Alarm System
Panels to provide positive, rapid fire
detection. They are ceiling mounted,
and serve as a temperature actuated
switch to initiate an audible alarm
signal or other alarm output. They are
listed by Underwriters' Laboratories
Inc.

Features
* Low profile device that utilizes a

reversible mounting plate,
shipped with each detector, and________________________
adaptable for either junction 1
box or surface mounting. All (32)
mounting screws are concealed.
Fixed-temperature operation is [-.DETECTOR
easily identified by the fact that REVERSIBLE MOUNTING PLATE
the heat-collector disc drops
away from the detector.

Specifications
MOODE .S

T4057A Automatic Fire
Detector-Combination rate-of-riot RING
and fixed temperature. qPOT

T40578 Automatic Fire Detector-Fixed -
temperature only.

RATING IN AMPERES

6 to 125 volts, as .............. 30
6 to 28 volts, dc ............... 1.0
125 volts dc .................. 0,3
250 voltsdc .................. 0,1 /SHOWN FOR BOX MOUNTING, DIMENSION IS I2

INC ES 38mm) WHEN PLATE IS REVERSED FOR
SWITCHING SURFACE MOUNTING

A \PROVIDES IDENTIFICATION 77-6;z68-ot2I
Available with either one or two sets of

normaliy open INO.) contacts. Contats
close on temperature increase. T4057 APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS)

Fig 2 Heat detectors -fixed temperature and
combination rate-of-rise and fixed temperature

7.76
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J Thermal
RN Plug-In Fire

Detectors
MODELS OTF-136P, DTF-190P,

Engineer and Architect Specifications DTR-136P, DTR-190P

0

" INTRODUCTION RATE-OF-RISE PRINCIPLE OF OPERATIONIo The Pyr-A-Larm Plug-in Thermal Fire detectors are of the Basically, the rate-of-rise element consists of an air chamber,
fixed temperature or combination fixed temperature/rate-of- a flexible diaphragm, and a carefully calibrated vent.
rise type. The combination detectors consist of two Indepen-

dently operated thermal elements, The rate-of-rise element It Is well known that air expands as It Is heated, and con-
is self-restoring. The fixed temperature element is of the non- tracts as It Is cooled. For normal daily fluctuations of tempera-
restoring type, The plug-in thermal detectors are dpsigned for ture, the natural expansion and contractions of the air In the
use with the standard Pyr-A-Larm Detector base. Located on chamber is automatically compensated by the "breathing"
the base Is a lamp which visually indicates the Initiation of Lction of the vent, However, when a fire occurs, air tempera-
an alarm. tures rise very rapidly and the air In the chamber expands

faster than it can be vented. This creates a pressure which
Underwriters' Laboratories, Inc., recommends the combination distends the diaphragm and closes electrical contacts.
type thermal detector be used to protect a maximum of 2,500

square feet, and the fixed temperature type be used to protect The rate-of-rise action is not related to any fixed temperature
-i a maximum of 225 square feet, Job conditions and engineer- level, but responds iOromptly when the rate exceeds 15' pe

Ing judgment, however, often dictate closer spacing to provide minute, When the heat Is removed, the air within the chamber
faster detection, contracts, relieving the pressure and restoring the electrical

MOUNTING DATA contacts to a normally open circuit position.

FIXED TEMPERATURE OF OPERATION

The fixed temperature element Is entirely independent of the
rate-of-rise element and Is the non-restorable type. In a slow
developing fire, the temperature may not Increase rapidly
enough to operate the rate-of-rise element. However, when the R.
fixed temperature element Is heated to its rated temperature.
its operation Is as follows:

A fusible alloy, melted by the heat, releases a spring to close
the electrical contacts. A "tell-tale" hole appears In the detec-
tor shell and indicates the fired detector. The detector cannot
be reset alter operation and must be replaced,

'4' These thermal detectors respond only to heat, ao they are
suitable for use In areas where normal conditions would pro- r
hibilt the use of Pyr-A-Larm ionization detectors.

When onnocted to Pyr.A-Larm control equipment, the de- r'
atetrs are fully compatible with Pyr-A-Larm Ionization de-

teelors, flame detectors, and manual stations, Electrically, any
number of thermal detectors can be used in a circuit, The rn
limit is only subject to the practical considerations of job con-

ditions and engineering judgement,

Pyrotronics
! A Div.. on of Baker Industries, Inc June, 1973
,.-. 8 Ridgedale Avenue, Cedar Knolls, New Jersey 07927 Supersedes Sheet dated 5/72

Fig 3 Heat detectors - fixed temperature and
combination rate-of-rise and fixed temperature
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Thermal-
EARLY WARNING FIRE DETECTION AND ALARM SYSTEMS Pu nFr

Detectors-
Engineer and Architect Specifications MODELS DTC-135P, DTC-200P

UJA

I-

INRDUTO

Th y--amPu-nTemlFr eecosaeo h a-Udrrtr'Lbraois n. eomnsteTemlD
copnito/0e e prtr yeadaedsge o s atrb sdt rtc aiu f250sur et o
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MONTINDTA
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baseall the vitually Indicate th ntainof an alarm.tuuarshlcn
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Pyrotonic
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3P ThCatalog
Early Warning Fire Detection and Alarm Systems Te r al NumberFire Detectors 63
Engineer and Architect Specifications MODELS DT-I$SCL, DT-200CL, DT-135C,

DT-200C, DT-135CS, DT-200CS

U,W

LU

0

0.

(D

INTRODUCTION

C The Pyr-A.Larm Thermal Fire Detectors are of the rate compen- The Models DT.135CS and OT200CS can be used with any tire
satlon/ixed temperature type and are designed for use with alarm circuit of any manufacture using open circuit direct short.

" either standard Pyr-A.Larm systems or other commercially ing type units. These units do not contain a series-connected re-
available fire larn systems. In all models the detector element sistor or an indicator lamp and do not lock in upon alarm. Con.
Is self-restorlng after operation and are supplied In ratings of tact ratings are 6-125 Vac. 5 amps; 6.25 Vdc, 1 amp; 125 Vdc,
135' F and 200F. 0.5 Amps.
Underwriters' Laboratories, Inc. recommends the Thermal De- The Models OT-135CL, DT-2000L. DT-435C, DT-200C, D1-
tector be used to protect a maximum of 2.500 sqvare feet. Job 135CS and D1"-200C are Underwriters' Laboratories, Inc.
conditions and engineering judgment. however, often dictate listed.
closer spacing to provide faster detection, Note. Explosion proof versions of these models are also avail,
The Models DT-135CL and DT-200CL are used with Pyr-A-Larm i6ble; contact Pyrotronis' System Application Department for
low voltage systems where it is desirable to provide visual Identi- information.
fication of an operated detector by means ot an internally
mounted incandescent lamp. These models lock in upon alarm, PRINCIPLE OF OPERATION
therefore they must be reset at the control panel.
The Models DT-135C and DT-200C are also used with Pyr.A- Basically the detector consists of an aluminum tubular shell con.
Larm low voltage systems but are not ftitled with an indicator taining two curved expansion struts under compression titled
tamp and do not lock in upon alarm. with a pAir of normally open, opposed contact points which are

Insulated from the shell. The tubular shell and the struts have a
IUOUTlNO DATA different coefficient of expansion, When sublected to a rapid

heat rise the tubular shell expands and lengthens slightly At the
same time the interior struts lengthen but at a slower rate than"AXNsA 1' 0(11Ct $1 the shell. The rapid lengthening of the shell allows the struts tot,------------.. come together, thereby closing the contact points and initiating

Q-When subjected to a very slow heat rise th tubular shell And the

interior struts lengthen At approximately the same rate Atthede.
tecters'set temperature point 135 0 F or 2001 F. the interior struts
are fully extended, thereby closing the contact points and initial- .A

"- er ing the alarm. r
These thermal detectors, which are shock and corrosion resist.
ant, respond only to heat, so they are suilable tor use in areas
whore normal conditions would prohibit the use ot other Pyr.
A.Larm detectors.
When connected to Pyr.A-Larm control equipment the Models
DT-1350L, DT-200CL, DT-35C and DT-200C detectors are fully
compatible with Pyr-A-Larm ionization detectors, flame detec-
torsand manual stations Electrically, any number of thermal de-
tectors can be used in a circuit The limit is only Sublect to the ..
practical considerations of lob conditions and engineering/" judgment,
In addition to operating their own internal alarm indicating

.ORrEGUiD" m lamps, the Models DT-135CL and OT-200CL can also operate
one remote Indicating lamp when desired.

Pyrotronics
'.A Baker Industries Company August, 1974

8 Ridgedale Avenue, Cedar Knolls, New Jersey 07927 NEW ISSUE

•.i

Fig 5 Heat detectors - rate coffpeflsat401111
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Thermal catalog3Pug In FireA NumberM
EARLY WARNING FIRE DETECTION AND ALARM SYSTEMSPlg-I Fie Nm r

Detectors 6132
Engineer and Architect SeicaonMOESDT-135CPF, D

U
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tuas ell texpdetector lengtthtnanslightilyrrn tubulari tiesheln 4

interior struts lengthen but at a slower rate than the shell The
rapid lengthening of the shell atlows the Strut$ to Co111 tgether IM VDPRMSASU
thereby closing the contact points and initiating the alarm EETRRMV0FO A

Pyrotronics
SA Baker Industries Company August, 1974
a Rldgedale Avenue, Cedar Knolls, Now Jersey 07927 NEW ISSUE

Fig 6 Heat detectors -rate compensation
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FieIonization Caao
UKYWAIIIN FklWE1111AN A SST F re D etectors Number

MODELS DI-2S & DI.21F 6100
Engineer and Architect Specifications

(0

Model 01-2S Model Dl.2F
Surface Mounted Flush Mounted

INTRODUCTION APPLICATION DATA
The Pyr-A.Latm Models 01-2S and 01-217 tire detectors oper. These deloctors are listed by Un'derwfilers' Laboratories Inc,,
ate on a patented ionization printiple. They respond to the and 0lhough U.L. gives no specific spacing recommendation.
first traces of tire In thne torm of viSilito smokne or Invisible the lost %pacing of 30 It. (900 sit. ft) may be used, It prac-
Products ot combustion. HeOt of flame is not required to setl- ticablo, but only as a guide or starting point In a detector
vale the detector. in%1tallation layout. The test tire% conducted by U.L. were

based on only one set of conditions namely. a 15 11, 9 In.
TECHNICAL DESCRIPTION high smooth ceiling, no air movement, and no phyvsical
The detector contains two Ieaion cabesan gl obstructions betwveen the tire source and detector. It should
sensitive, semiconductor amnptitier-swlehing circuit, One b)eralized that these ame fairly Ideal conditions for a sym.
chamber detects the presence of comnbusion priducts. The ieltical detector layout. For conditions other than the above.
second Chamber servesj as a roefeence, to stabilize the do- it Is mandatory that engineering judgment be applied cagard.
tector's s~ensitivity lor changes in environmntalig temperature, Ing detector location and spacing.
humidity and Pressure. Thip detector has proviaion ltr meas-

luting i'ts sensitivity lusing it Model SCU48 StifsllvIly Test
sell as well as provision'telt Changing sensitivity
Tho Modol 01.2s is designed 'of surtaice mounting whilo the
Dl.2F Is designed for flush mnuting. Both models have an ltWpn
indicator lamp to indicate trioe elam.'A frmote Indicator lamp contactsmy be connected when the detector It c"oaled trom view.
Vie detector operates from a 22 Vdc source, provided by
the Pyr.A.Lorm control panel The detector require& a very
small standby curbenl (1@5.3 than 100 microamperes), which
permeits the use of a 2-wiret detector Circuit of 'ItSl AWO
wire. thereby 'educing systemir installation Costs. The Model 0
01-PS consiits ot a suritace mnounting base alsembiy onda
pluti-in detecltr head The model DI.21' cof lis, 0f a flushV

mounting base assembly. tfuif-In dnnlvtoro head, decorator '
ring and hung ceilingi mounting plate. EACh bato 'nay bie fs
attached to ft standard 4' 0nle61iif! box when conduit Is 1Y01i.Sed or mnay bo used without boli when local building codes -I ;01
cable, without conduit tor use where, pefthitod by local tNrOali8
codes,
The detector toll andi lime are tabiwated oft ugood poly.
carbonate mtlerial thocony olifflnatirro arty corrosion ofob-
lini The uni iqof aIt rtlwhite cnlor tintl attrcively styled
to be ibirtuqivo andi match most inhtriml Tito 01-2F. flush
mounting unit potrludeos only V froml the coiling sUrlaco, DETECTOR REMOVED FROM BASE

SPyrotronics
A Baker industriesa Company August, 1970
8 Ridgedate Avenue, Cedar KnollS. NeW Jersey 07927

NEW ISSUE

Fig 7 Smoke detectors - ionization
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andAlam ystmsIonization CatalogEarly Warning Fire Detection Fire Detetor Systbms

Enginefer and Architect Specifications MDELaye Act0S& ionD 6101
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Honeywell Ionization
Smoke Detector

MODEL NUMBER TC100A

Genera

The smoke detector is used with the
WV939, WV940A,or other UL listed com-
patible Firc Alarm Panels. It is designed
for flush or surface mounting used
with or without a 4 x 4 in. (102 x 102
nin) electrical box, as local codes and
ordinances dictate. The TCIOOA loi-
zation Smoke Detector is UL listed. I i
ULC listed, and Factory Mutual ap - I
proved.

The detector circuitry is completely
solid-state with two ioizaton chant-
bers, comparatorlswitching circuit. and
an easily seent light-emitting diode
alarml Indicator, One of tlte Ionization
chamibers senses combustion products Ito, humidity. pressure and velocity, not required, For special applications a
mid thle other serves as a reference to Thte sensitivity is calibrated at the fac. thrfee-position sensitivity adjusttment
compensate for chtanges in tempera- tory and field adjustment Is n~ormally switch I3 provided.

STANDARD d" t02l SQUA1RE
STANDARD 4" ttQ21SOUARE 0 4CRCA !F K REQIRE
ELECTRICAL BOX t(By~OTIt~'FRQIE

,,~ ~ OTHERS) It REQUIRED

2 y'

FIG. 1. TC10OA APPROXIMATE DIMENSIONS IN INCHES (MILLIMETERS)

Kev, 9).77 n..~ 77-8292

Fig 9 Smoke detectors - ionization
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Pyrm~~arWPhotoelectric
Early Warning Fire Detection and Alarm Systems

Fire Detector
Engineer and Architect Specifications MODEL DPS-1

i-
UOr

(,

I*4TRODMCIGN ENGINEERING DATA
'The Pyt.A-Laem dcllti Modei 1)PS-l. operates on the pihto- The Photoeleciric (16tectOP emloys the Tyndall principle.olricptntl it ,eplilond directly to Visible sooke concerilia. A light source and a photocell are utrkgod In a labyrinth
tQ0*s l 2*v le oot. 1t L5 rocoMM 4 nqIW41JO~ intfU e WhOre 4111 chgmt in Suceh 4 a nngr that no direct tight and practically

* not pmocticat to emiploy I@ ionizalion type detclts due to high no trtcte tight can reach the photocll. Smolte particle$
amfthent cocentillions of Cotrnugtion products (int giaage. ts, entering the chamber are Illumiated and the scattered lightn4C9 roOMI, rrnafltIkjling areaS KOaring COMbUltion rOdUcIR9 from such pailitils reach the phorlocal, 'This generates; a Vol-

e ouvnnsuch as wolitingI in addition, it may be dctiabto to us* tags '.hlch is 4motilied btr A transistor circuit, causing (ne
the~ ~ ~ ~ ~ ~ ~ ~ ~~~~~1 r~ileticetcr iaesheeti aeilsetd D Ignition of a cold cathoO tubo that initaiats tho alarm. The

* burn weui produe mey deonse "Wubt SmWe fight source Is a gas Jilted flaith Woe65peglatly develooed
tot this purpose, which ge4nerate, a high intensitjy tight 1la4h

MOWT~iO ATAevery 2 to 3 seconds. In order to Initiate an lfr-. at least
two light fiashes are, wecssay. eg. a 51401oe concentration

laudmu~st te present In the labyrinthi lot at least 5 to t0 socondl,
~J~~IMAlarm actuation by amnbivnt light iliinrination, lightning, weld.

Inig operations, aIc.) or by Short teoW"y inoIke eoncenita.
lions ile thetefore exluded,
'The detector coains, a pholoetett CeO gnu a flabt lube in alibytinlh Chattleri. a Ilusit ainptiati. gate ciCUas and a Moicathodve tube. The cyrrent consumption pe detector ig atwrik.
nialt i noarip. arid is, hlo re. p otitocetupto

I& ~~~~ceN4pw 1" 08ligoscaliooncaused by aroke
detoSeoe.The delecl' oaat or aing ptits Ilrpr o wedr Sr

Vigo liea h*~i OU6 X0l41 dfg h kot i

FPyrotronics
A Ulthot Invriitros Cnnmipany February. 0~77
6 ldgedalo Avenue, Cedar Knolls, New Jerse 07921 -'7

Fig 10 Smtoke detectors photoelectric
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I~~&~1:ELM@Smoke Detector Catalog
EryWarning Fire Detection and~lr SystemsPh t e c ri Ty e N m r

Engineer and Architect Specifications MODL10-

(0

MODEL 0S-2

INTRODUCTION APPIcATION DATA
The Pyt-A-Larm kladel OS.2 Smokc etto ooe"lo t o OI n NO "'414 than twentY t00) Model DS-2 deoatoss wet to be ue
Ithe WthotoeeCti Pfinciote It Wesondl directly 10 visible on any dotecting; Circuit
1 0 MM0111111 cocilftof 1~2% Per toot obscuration it is rocom. Inl~ati4ti0ii of 0#tp1#tr c tiat 0Jl-11~ only 00* af
M~ended lt u141 inl ar~j3 whqrg i1 is not p#aCticaI to empljoy 01t a Carefut evatuatiof has been maoo as -.4 the Shape, of the
tihe ionizatkon type doetos due to high Ambient 1:01,1:611t1a hazard. its content*, ait mostofflntsi and the location of Sir
lions of cofriWtio Preducts In" qotrzgo. furnae rooms, conditioning intlots *no *Ahmust outlills st.o4V Particiss tejn4
mmnufacturing atoas having combustion Producing eouipiitl to Stl1tittr I dittornt levels near tI! coiling. Do ekabi'ni
such as welding) In ad~iltion it nmy be (iesitable to use th# atI tvhiiperature;. ce4ing Contigurtlion and ainy Bit mottfl
001ot~ctr"C deIto in Ame wfite the wateri&I *#pated It is ,eCo'inreded the#Ofe that tests be MMW eand trgr
to burn willt rOduco ilibio Smoke tI~a" bo*. M ionst to awu o~townu-f pleeaMln of the

yTICHrCCA DESCAIPTION
TNe Modl 05-2 emit.,s on the light. Scattering Tyndall lio.
ciple An [.ED4' io 0tooll 9r, Arranged in a labyrinth to
that tight can only tiu onto in oplo-itectlicat tflinsdm het*tn
scattered by Smoket oarticlevs When a preca ttreeold is Is-
0419d. a voltage 15 gonetated whtiCII is aniptitiod by # trait
ME LitrCircuit. Inittlnfg the oltrr. Upon operatioA the doedlor i
1011is-in" W4hen the akeo oiNlictac have cleared IMMi the
ctlciot it can be toot fromn tre Control penal
Trit 'tjel 05.2. whiCh i5 -1 Ignot for feut#&Cg tivovnting oftly.
conlsit ot a mounting Os assenitay end a Plug-inl doet1
hej end is ftima with an indiCaltr lnmp to indicate the slta
A remolt indicator tamp mnay tW cosniected whom~ the dotector
the detector operattl "Mon a 22 VdC SourCo. Vf0vHdt by the i
PVyt-A-L.4im MotOl D#nel the deteCt rectrr a vty
sriiov 1tandby WWurre t 5 thtan 150 niiClaitrp~fE). whith
001llt the use ot a 2.*tV detector circuit of vial AWO tire.
thetebty tduel" system intlatIatio costs pytotoftricaes cw-

lIMitedenergy shielided Cable Availaible lt us* where Condui
Is AM~ touited Uy locat code"grm
The delit elIi and bass w artesrted of tugged poly.
caibonate itolftli. thereby 01tmlnaling anly corrosion pto00
teIti the unit is 0ft-whi@ ii. ctOt and Attractively Styled to
be uhcbliusiwe aVd 11atch tmot interios DEECTOR FIFJOV90 FROM BASE

SPyrotronics
A Oahr'r Intist ort Ctlrvtinu FbauyVll

S8 Piedgedale Avenue. Cedar Knoll1s. New Jersey 07921 NE SU
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Honeywell Photoelectric
Smoke Detector

MODEL NUMBER TCB3

Genea
The IC8U3A Photoelectric Smoke

Detector is used WithAU1ADiT
1000, W939, W940, or other UJL listed
compa;ible Aire alarmn control units. It
b~ desipgned for surface intutg.I'The
TC803A ntounts on a 4-illcl, square of
o':t.sIotiol clectulcal box (supplied b-
oishers) as luc1 :odes and urdioancw,

The TC$QMA is UI lisfed as in
autoomatic Smnoke and fire Ctec tof for
Open area protection. The: defector
will aat whten Smnoke in itl chubef
feaches the fixed Wslivit telling of
LS5 perent ttypical). A tnique rote
cortipelitain cfircwt increases detector
teoiovity upon a rapid bildup of
wioke. Ono exll of the detector a31W toaches 135 37 i ea ihn sidt aVivt -tts tn4tlcontaln a thtlimthat i winl alvon eCl dtector W91 ol givo 4r* I fth t deiket difeetly Lm dsu* uxlir
*woe tle trnper ate, at f he detcsw, Of 011tlter O a lari rd At otacts Wa he equipoient.

W4~i LED sAims indicator lamp. One W*t of SKYI NO alar w.
* 4scto hainhe, it expo- fo tacir.

* le'voteo ledti fixedl W401sitiiy stpthotn t#140e etrfy vapab&Y. Two wit i wftsy SPOT alarm
caibaton *Loot Iem sabilty. lo clurrto v"0fitaes.

*R01 110)t 9041tting diode 010A) cmsostot".t~st aWW NF WWd itanaidt H*111 AlINtirs Wctina t 444IatY-
iht +Asaeesih 40 ytar rated life. nsotic<1l4K. *V.ltt

TCOA 104 Ptmto*.emc Siu~. OADS 41416 5?1 F (25 Ql. rwaoth Uttt *O UWNI~fttl YK4

TWOA1014 Pftwct*k StaM*a MLAIMCURROOT 'i tfltw %ith N tui- ~Oqt kw5p d4i
OMAt vtos h 13 F 051 Qi hea M.w'otnna W~t6A0'M

tar. hlaifte Wr NAPA Mt tot &U4l on
4AC6UOAY CIRCUIT IA*h 4#WV004

POW#A fttO~ttME~d~UaI B W at *W O dad OWS uif 125V
( Zi J 24V oc fa"iaal. KC t#~t AtI

S~h*~uP CRRENTOU1cOR COVIERAiaE
0.02S *IV~ for Aaxoiatav rUK uM..NVI IGCOstsriadd 01ser COW, LAWW 1,106

OWUI P if 900 14 ft 1034 mW V WW01d L54 9A"tt dOd #Ara 40 WOOL~

Fig 12 Smoke detectors -phottelectrIC
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rraV ~-.aL-n.&a nr~f Flame Detectors Catalog
F, Dtetin e AumSytesInfrared Type Nme
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Pyr-ALantCFlame
Early Warning Fire Detection and Alarm SystemsDe ct r

Engineer and Architect Specifications MDL F3 FI.DS3
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DET SPECIFICATION DATA

TRONIrCS

C705013, R7302B Combination
DESCIPTIN OFOPERTIONUltraviolet Fire Detection System

Automatic Optical integrity - Aol is an extension of the
optical integrity concept pioneered and perfected by
Detector Electronics. A(A places important new capabilities
at the disposal of the fire protection professional, and
makes possible a higher degree of security for applications
where fire hatard is an unavoidable risk in prodjuction
processes.

A is an importanit step forj'adiulrvoe r p-

tection, -Developed and manufactured by Detector IElec.
~roncs, t qies o assurance ttrat Ike entire fi,

detection srem is fully operational and ready to respond
to fire or oxplosion.

$Automatic Oplica t Ittgrity nmons that tt'e detector's
optical surfaces tiswvill as the associated electrical circuitry
are catitinu.)usly Otaekmid. by a Neic systamn in the Vt 7*O2f3
Contfoliee. It mnakoas certain INO u-tiravicilet san -n s;ystotl
is unimpaired alit urmos~vot anti lh3t all wgfling aftd
aigrn eircuits ate Opijtalioral. A0 MI tMm imetvd *1rnkIpd 07m06 D "cO, ploa the O0'Vrmics

*~~~I Imh lfi mivumeat Peti Coatrv4We squtip with Oil." DiW.*V
for fow Wltlcufulon

An lmnipor~ont conmideretion with ainy tiltrovilat fire joetI;-
Mf IS that a QQriftuldu CA0Of eantitiantl oil, qusolinie,

etre~hcn land gme, wit. ort tho lurts ul I& -A tJia 1twt~a lioe o.' the rot I N A0i o t .6 ~Ut
will datso~ ultroviolet (editlen. Wheir the builduip I., Votoller wacmically idrithim tjV todu nhtt-tt tiq4t
t"V w~h in# dew~o SbmiJ tri{itiisf thot aiay ivtr the ClYBtltji

owa Ciiatm lot kisof, qr4.~~ir 'i~tr em 1ui~

Tlig ivitem cctyifts of ot o mote 00W0 (t3 up to coqhi 0 fWilt fftut, 4 znWitotifig MWY~ With I *tt'll 4hi.

DolatIOMs WIW the R13028 Coairolior, ';4WIhtt t-gwitl 0rt41 1101t, 4n1 o n. i I

Vth4iitilrollpt 45 it' i~vdujli lotr ant wv o tiosi aoleg.m t I 64ilt Iivltt4~ It jIk:ttt III tHW tut'it. '3f 411

tkA oWOt t014 Uti&'I-t 1'q4!. Whl vtfi iIt. h tt o tidwyS &4ttb,tft lot Itily ?C4omwtt tho r.dit l ialk idontity

wttqf 000 of the ~tllw-mng UtitA -001" &1 ottftl of domit of al twcmnr ato mivt.j.
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DET SPECIFICATION DATA

- TRONICS ~Ultraviolet Fire Detection prq
System-Featuring Oi

Optical Integrity

Usihg C7050B Detector, and

SYSTEM DESCRIPTION R73006 or R7301 B Controller

adfiaiyothe total yti yteadto of the

tue i ef o Ll rn(si ivsas r(e hat the ~~

to restiond to fieor explosiofl See V igur I idI
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Unitized Flame CaloEarly Warning Fire Detection and Alarm Systems D e ct r Co r ler N m r

Engineer and Architect Specifications Ultraviolet Type 6140
SERIES U-7600

O.. -

INTRODUC~TON TECH WICAL OICRIPIION
The Pyt.A-Lilfn UlttravioltTfitfo. Unitited flarne OaettOt and The detectr it Moslenially a Offiget.Mueller gas typoe athodef
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rrwA-laflMCatalog
Early Warning Fire Detection and Alarm Systems Flanme Detectors Number

Ultraviolet Type 64
Engineer and Architect Specifications SERIES C-7037, C-7050

L
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Detector Heads
The Model 564 and 567 Edison U/V SEIIAIN

Detector Heads consist of a plug-in soti d PCFCAIN
state module mounted in a housing as- Service Ratings:
sembly. The housing contains a quartz Model 564: .... NEMA 4 -Watertight and Dust-tight

jwindo w which passes U/V radiation to UL - Indoor/Outdoor
thesrso Te enorha aspctalre Model 567: ..... NEMA 4 - Watertight and Dust-tight

sponse of 1900 to 2600 Angstrom units. UL, NFPA - Class 1, Division 1,Model 564 has a watertight and dust- Gru xlso-proof; Class It,
tight housing (NEMA Class 4, UL Indoor/ Division 1, Groups E, F, G -Dust-

Outdoor). Model 567 is rated explosion- into ro
proof INrPA and Class 1, Division 1, gi ro
Group D) and dust ignition proof (NFPA UL - Indoor/Outdoor

Clas I, Dvison , Goup EF &C) Spectral Response: 1900 to 2600 Angstrom units
as well as watertight *and dust tight Viewing Field:
INFMA 4 and Ut Indoor/ Outdoor). Model S64 ........900

The plug-in module contains the U/V Model S67 ........ 800
detector, the source, power and signal Ambient Temperature . -40* to 165*F -40* to 7400
transformers and a printed circuit board Weights: Model S64 Model 567
on whith are mounted a solid state sig. Installed: ......... 4 lbs. 6 lbs.
nal amplifier and associated circuitry. Shipping: ......... 5 tbs. 7 lbs.
The plug-in receptacle in the housing
base Is provided with four screw ter-
minals for wiring to the control unit.

Swivel mount, p~art number 43903, 11111111111 5" 1111181111111511
may be used to rotate the alignment of
the Viewing axis.

How to orderk
Determine the number and typo oi RR

detector heads -Model S64 or Model 4......
%67 required to protect the area. Plan _
your Installation using a sufficient num-
her of head.% so placed thit no poiit will
extend beyond thte viewing field not be-
yood the distance cAlculaltd tar the
flat" outce. Rotor to figure 1, ..

Part number codinit thowr below I
fortnotely Identitio% th@ detector

Noatpfkaaw 4 0 -

elf54.,TOP VIEW TOP VIEW

TableIo hra) wilb* 1hitu p,1

61100 N t.b -01 X

-0*1XIA tI1 011 Atflllfa
IW4t4ix it ~1 u s ad

a nteordtsrw sthCst Units S IWSIEve

Pig 19 fam dtectors - ultravioet (14c~raw-Edisout Co.)



FIGURE 1ACCESSORIES

FLAME DETECTION DISTANCE vs VIEWING ANGLE Pral etUi
UI/V FIRE DETECTOR Although Edison U/V fire detectors

have internal test sources and self check-.4MODELS 564 AND 56 ing circuits, testing with the P.T.U. fur-
ther enhances system reliability by

VIEWNG AGLEchecking the detector heads externally.
The P.T.U. Part No. 43808 is an exter-

nal test source for all Edison U/V Fire
Detectors. This device is portable, bat-
tery operated and designed for use in

/ hazardous locations, Class 1, Division 1,
Groups B, C, D, Class It, Division 1,

45 Groups E, F, G. The P.T.U. will activate
Edison U/V fire detectors at distances
up to 30 feet. The energy soutce for the
P.T.U. is eight (8) size "D" 1.5 volt bat-

Swivel Mount
Swivel Mount, Part No. 43901, mates

with the base of the Models $64 and 567
OETIEC~TON 0451ANME FO NE SECOND AWPG REPNS O Edison U/ V Detecftot Head$ and Permits

convenient tatation of lte alignmnent of
lte~ viewing tivl'. The axif my he folttd

~ENYR O CON OF CEPR ~thru An Included ongle of 70 and locked
~ ~ LAMEIn place a1t0( Sighting,

I41M, Oi ORIFICE 40 INCK~S35ICE
3* 141014, ORW1ICE 41 kiNCHS 34 ICME
41' iewOaku OWICE W4440(5 34 ICME

V *14.Ca ov 4 43 W.K15

42' SQUPAN 433 FE
r IA, PN 10 UT I PUT

HVCOO&, OFFUSION FLAME

TUOSIK OIL *Vt0EKV%*)
Ir 50"114 MN kil PUT 4 PUET

"ATURAL GAS
30r Nam, WORIP4ICI 30 VUT 26 'VAT

I IMCGRAW-EOISON COMPANYI
____Edison Electronics Division J#__________

I'il*lgit~g )Nt* 34A Nialvi 1. X9~j5J4,4 h rintvtl let t'

fig 20 Flawe detectors - ult'svlelt

-'3-



APPENDIX Is

DETEClION SYSTEM PANELS AND POWER SUPPLY UNITS

REPRESENTATIVE SYSTEMS AND EQUIPMENT



EDISON U/V Fire Detection Systems
For many years, Edison U/V self- red radiation ar d unresponsive to tern lored so that should the main power

contained lre detectors have mnorerd perature, sunlig~ht and other conon %urce or a circuit failure occur, or a
areas fromt tuel loading ducks, ottshore sources of illumiation. The systems valid flame simulation check not occur,
oil rigs, storage. tanks, natural gas a nd have been field tested to overcomie the there will be a "no confidence" or trou-
oil pipei nes, airport reueling areas, problems associated with devices that bie alarm indication.
warehiouses to hydrogen transfer and cause false. alarms or fail to react fast To check external alarnn devites and
storage fac ities. Now thine are two ncw enoug~h wI in the possibility of flash itnosigtn icis h ytm

appoahestofir srvillnc sytes ires is present, have a manual test provision which Iton-
for industrial applications. The Edison The U/V Type 613 anid U/V Type 016 linuously energizes the U)/V flamne Srn-
U/V Type W1 anid Type 61b systems. systems provide supervised fire detc'c- ulation sources and a fire alarm mondi-

IThe sensor utilized in these systems, is lion capabilities for one to eight muni- lion results. This riust be reset manually.
not new. tored arceas. Each dc'tuctor head is on- Edison offers a choice of two systins,

Bioth systemns have been built upon responsive to solar radiation and ha-s Type 011 or Type 616, both oi which canl
the' Edison pioneered sensor which built-inl flamle simulation, a U/V radia- use fronm one to eight Model %64 or 'ibY
"sees' the ultraviole't radiation emitted lion source for continuously checking U/V Fire Detector Heads. The detector

from all types of flames anid yet are r- thc' ll comlplete kyste twvice' each sec nd. head% may be located up) to 1 500 fetl
plett'ly insensitive to visible arid infra- The sysem's ability to respond is nioni. front the control unit.

1*1A

It
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I 9I



TYPE 613
CONTROL UNIT

Sthe Model hi Control Unit contain! sets of relays. Two fire detector heads failure of the main power or associ-
the electronic circuitry as embled on can operate front one supervisory mood- ated components or wiring will result in
plug-in modules with printed wiring, ule. If only one head is required, its sig- a trouble alarm signal - the TROUBLI
switlhs, indicator lights, fuses, a volt- nal wiring can be connected to both ALARM light on, Failure of the trouble
age regulator and terminals lor ornnect- inputs, alarm power causes the TROUBLE
ing all external wiring. During normal system operation the ALARM POWER indicator light to go out

The control unit contains the systcm's U/V source in each dete(ror head is and the master trouble relay to drop out
electronicst l% enlosure is suitable for energized twice each second front the and its contacts to cloe. These may be
indoor or outdoor applications. Indi.a. solid state flasher circuit in the power used in a trouble alarm circuit for an ex-
tor lights identity the presence ov a I IRL module. This tauies the test sources to ternal audible devic.e.
SIGNAL, the fIR ALARM, TROUBLL emit flashes of U/V radiation which, in
ALARM. IROUBLL ALARM POWLR. turn, cause, the U/V detectors to con-
TROUBLE ALARM SILINCEI). DLIEC- duct. These pulses are directed to the OIONS
TOR indicator lights also identify the supervisory module and cause the as-
active (tecltor htads and pil point the sociated transistors to conduct at the Auxiliary Bypass Circuit
head causing tlhe fire signal or trouble same rate. Condutlion at this rate is As an uption, ysemo s are available
alarm. sufficient to energize the trouble relay with in auxiliary circuit providing con

A lotkit guard% against unat lhorized circuit hut is not sutitielt to catise fire tlat closue oil life but not on ianual
perminttrI Intruding of tapllering with relay cirtuit to hecitnel d-eenergized, test.
Ite module,. their adjustmenit and a,- thus, during normal of-wration both Units without the bypass circuit opl.
olrated tomponenttls or gaining acess pairs of relay are energized. in this con- tion will etergige the auxiliary equip-

to the TtSt. RISEI or 1ROUItE ALARM dilion the delector indicator lights as. ment
SIN0IT sstc lies a s , ell a% the inter. %otiated with each supcsviorv , cmodule Sensitivity Adjustnent
n-l fuses, Additional test and rrset arte lightd. Undet normall tonditions Supermviory modulei are Available

sitmlt-he may be .vmetlted remotely, these relays kepp the matteor fire alarm with tellstisvIty cointfols 4 an option.
The %votn is deigned it opltrate on relay in the ala, rm odule ilolli wingit With this option each deter br he d c a
ilandard sitle.phai-e. thtee ire coln- oftfgit.d And li maste troule alarm be field adjuited to illfeas the live in-Inertial povwt from two po ser i, %uts, rlV enorgized. tensily required to o tain a tire signAl.
ote of thich it supetrvied. Supiso ty odtlet are avatlable

In the t nrol unit ip to io plug,n with se nsiivily controls. tach detctor
modules ae moullonted . a POVItK ran be field 4dlusted to the deired fife
MOE)WII. an AIARM .%tl(DJ'tt aid ip dvtetion level. The control reduce the INSTALLATION
to toot SIJPE VI0t:)KY M004.11tS. Oi esitivity ol f 4 detlt t i)S.%, The ,ws m type terminalsth, tol cm
oneo soprtitovistt ule~ is restuired fort trol unit permit tiortnecrrov to thep 0ie.
each Pai vii deltcti or treds the roid. SYSTEM POWER tector treadst and to Almiost Ami type otIt ate keved to Ilhat thp- canotll he Input powet Ir the syiwm may Im est"lna alarm lexi t tth a' audible

~dae ins";crec ruvnybtainedti- two tetlf" spucfl. sigals, warning tiahut. automtOic shlut.
POWER MODULE Otte pusis the alrm ower and si-, down or other auilitr" otlomelf, Two

lthe nutleus iii the ellc tslltt nkigy fira- l itoduls lit Ire eItiil ir seatelv hoiod fit# arm ali $ utt 1' ilwar
tlr is the iolid stale flasher citruit to- larm tlcuil tad auxiliartv eipmet. ruits are pwi cleil,
td tn flht module lluting norml nf . the other smurce pot5vt% the toubt. oteinals are also sircsded (t on-
tint teraioh t a V I ource lit cacti. - aim cit{( -nd lte touble at1 14 tig tnttinglsnd I rtst switches eviutel ,
te"tot 1tred ist eneied twite a itl.
(rmill !k. ilther, the modudle A4 lsott TM 613
nuitete lot 1W ) sottage reluted bs 9
the alam avid t4potitfs' modules. A.
-itlun"i" 0ithin tlite lts t"udlt
will restult in A itrouble alavin. J

ALARM MODULE
lte glamorl nidule ctains lt i ailarm

reas the lowste lif alarmi anI ligs''toit"4~v,4
tot Itrouble aim relaysA sotii ta~e
titi~r4tttltsi lt aAr Fitt allalt i e"
lairl (ioiit. lhe Ilflr is liid mti llp
! liitit # I4 Il ill 6 wttol s it .os t ie t to
irtiltoize thleo ltepsass ilits 0 tlifli at-r.

,,ct asl lighlikilit
l)wv tit al ocvm,#titioll the loailste,.

..... lift a tt l rel iill the latt, tr" lle is
ut-irefgited Atid lhe ttlutq lviuhlr i".
lay 14 vtrtgtetl.

MAISMy MODUHt

*ho suiis iitist - idt h| € liiltd the
• I~~~~~~~~ltm of fil rl"!Irltlitit frlllt~l~l~

Fig 22 Detector controllers (lcGrawEdison CO.)
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HOW TO ORDER
I0eleonine the numbetr and type of,

detet fli hea-,d' - M\odel 'AA Or Ni ril
5t67 rt'ifed ito probet I flt- areai. Plan
your i n'tallat ion ti'iin4 .1 '.ulhtr it) nibili-

tier ot heaid so0 plat ed thait no point '. III
(-%lend beyond the '.iewlg h eld nor
bev'ord the d'.tar I, alt u lated for Ilhe

EEAY E*CIlarn source. Refer to Figure 1. on page
FEAT RESIIIIIIIIIIII8.

9UL and F Mi approved '.ele(t tiomwand thle tire deter i on
tap.abilily dusired in Order it) deterorinte

*Flame simulation for continuous sell checking tit- num e antid r'.itlo i %tprIft

* Soar bindun~it. ,.Itjdvl hI I tontrl Unit'. art- or

III Fast response nially wired in, 4 w.pervisoirN iiiodule.

*fire, auxiliary and trouble circuits eat Ii of MhI will at conli-i.date .1 ftre
* Votagerq~ua~sdetet tir heads.

Votgerglaton lPart niumber ioffing %.ho'.'n helo.'

* Wide cone of vision tompletely identire' the Model lit I

* Monitors up to eight detectors up to 1500 feet ~'t~ nt

0 Trouble Alarm 1@ IS1

* Adjustable sensitivity control glirt ditt"Io cap~ibt

* Solid state components OL atI opiralli e voig l (TAW
.*Rugged plug-in modules opikwo RyAW 3)

*Easy to install and maintain
________________________________________ - Eample: 613-03111 -A Motdel hII

SPECIFICATIONS ~nrlgi t' i.iiIy4tr'trei

ServicelRatings .. NEMA 3, 12 - Weathey-ptool and And auuiiit 4ou.dimr I).pj. ifoil
DuO Tight UL - hildoo/Outdoor duting le~ll, opefaoig % ollAR4 to!, IQ

Operating Volta et See Table 2 '.itt W.1 Mi 'uptilied %xith 11 krer'. ,ua'
Power Consumptiom 6$ VA eitcludintl load* idi' hi tertiti) hetad r4Iiwhillil

Connected toad tRatings: buhilt to t'fiItt~e' 14306 ok I &"

like Alarm & Auitiliary
Circuit Combined . 3 amp. Inductive, TABLE I

9S amp. regitive 111 120 VAC lift~ tvttn CAPAbilliv
Trouble Alarm Cinusal 3 amp. Inductive. ~i.

.4S amp. resitive te 120 VAC aliv tid Nw.
Mahm Delay .Adjusitable from %A to 6 sesords t

Aflt "lme sigltA2
Ambient TemiperalWe -40to 16SF - 4Vto 4*C)

installedt 63 lbs. max.

so.tIt ~ ~ ~ ~ ~ .I V A-I 1'h& lt

P, -

Auils.iifi liibaw#60W0

Fig 23 Detector controllers (McGraw-Edison Co.)
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Best Available Copy

TYPE 616
CONTROL UNIT

pli t, illil~ %\till: ~int ed %..t iileingi It-i l, hom IIt 1l.'.%ihiihe it il Iigb 4Iett/ii t111m itie bI Iiii FIS ";.hi

litt It'. .ii.' rt'loot lu ~ t.C rjtIg. Dotuing ntiilal olutraitii i t- iili'.t'r SYSTEM POWER
tiiatm , ittlo slit t.'iiiigiijl', 10 111.' lag alltr iaim tviao, Ii the alarm11 moduilis ' Input p~ower for thle system may he

1511.1 ijlt'. iii Uinoit-iii t leti it- nm iit t rouble We- obtained irm two sepalrate sources.

I i' (lltitl iiii I ijii , t G", .1%i is el'n fi'r ,v'l. One puowers thle alarm, powoer and su-

ItIl tllt hh . t il i '~i I. ~i t- SUPERVISORY MOD ULE e.0' iltue tec'traIie

iniao lgt tillI t'he 'lte of lilt ulro~r moue(ltil ~ he other sourt e 110%(-15 the no coti-
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HOW TO ORDER her of beads% so plated that no point will
LDetec mne the number and type. of extend ijeyond the viewing field nor be-

dehtorIn head% Model 50i4 or Mo~del yond the distance cab ulaled for the
';7-- required to prot(t the area. Plan flame so)urce. Refer tI ligure 1 on page fl.

si mr imnit tat ion usinog a1 suffi( i(nt numi- Select options and t h fire detr ionFEATU ESONScapability desired in order I., determine

* ~ator muual pprvedthe number and type of %upeivisory" Fator muual pprvedmodules to he supplied with ( ontrol" Flame simulation for continuous self-checking unit. Model 6.16 control unit% are nor-
* Sailar blind mally wired for 4 supervisory modules

Fastrespnseeach of whbiih will arc onimodate 2 fire" Fas resonsedeter(tor heads.

" Fire, auxiliary and ,no-cosnfidence circuit,. Part number (oding shown below
* Etinguisher circuit for each head complet(.!y identifies the Model 610

control unit.
" Adjustable time dlelay 616-0 5 1 8 1
" Voltage regulation LManufacturer Series
" Wide cone of vision No. and Type of
* Monitors uip to eight detectors uip to 1500 feet Supervisory Modules

"Adjustable sensitivity control sOperlid (Seetabe l
" Solid state comiponents (See Table 11)
" Ruggted plug-in modules *Zoning Capabilities

(See Table 1)
"' Easy to install and maintain I-Options by factory only.

" Adjustable sensitivity for each head Model Number

" Indicator lights for each zone Eapeo atNmeigCd:66

* Exingishe ovrrid bypassciruit05181 a Model 616 control unit supplied
with 5 zoning relays, operating power

SPECIFICATIONS from 120 volts, 60 H7, Fite Detection
SrieRatings ............ NEMA 3, 12 Weatherproof capability of 8 detector he-ids, four su-

Service ~gh pervisomy modules with sensit ivity con-
and ust ~ghttrols, unit built to rnanufaciurer's series

Operating Voltage ......... See Table 2 one design.
Power Consumption ........ Approx. 90 VA (excluding loads)
Connected Load Ratings: TABLE 1

Fire Alarm & Zone Fire Detection Capability
Circuit Combined ........ 3 amp. inductive Extinguisher 2nd Dash

5 amp. resistive (-tv 120 VAC Zoning Capabilities No.
Zones

No Confidence Alarm . .. . 3 amp. inductive I I
5 amp. resistive @(1)120 VAC 8 Thru 8

Alarm Delay .............. Adjustable from 1/2 to 6 All control units are factory wired for
seconds after flame detection 8 zones. Zone indicator lights num-

Ambient Temperature..- 40* to 165OF (- 400 to 74 0C) bered one through eight wilt be sup-
Weights: plied unless specified otherwise on

Installed:................75 lbs. max. order.
Shipping: ........... ... 10 lbs. approx. TABLE 11

2- - . ,A o , wssoPoscs Operating Voltage 3rd Dash
4 )I 2 SLOTS) -Single Phase- No.

LO 1 x. I.rS WP.E I 120V (102-132V) 60 Hz. I
* ~-~}-220V 176-24ev) 60 Hz. 2

f+ ___ I I~ .-. OCOSL" s -CV ( 94-129V) SO0Hr. 3
- C~.NS FRv&A,05S I127V (102.14ev) SO Hr. 6

DE TEM KA Is IO 220V (176-24ev) SO0Hz. 8
/240V (196.264V) 50 Hr. 9

CAPAbILO'IMAN) 2 4 668 TABLE Ill
O(5T5Of2  s 6 Fire Detection Capab'%ty

2~ -Q Without Sensitivity Control
4 ?0 Supervisory7.Fire Detection Modules 4th Dash

Capability Supplied No.

634 4 24
63 3

With Sensitivity Control

L .~ ~ 4 26
OIS ft-NEJ 6 3 7

S LCSON9IO 46

Fig 25 Detector controllers (tMcGraW-Edlbon Co.)
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Catalog
Early Warning Fire Detection and Alarm Sytems Ultraviolet Number

Controllers 7150
Engineer and Architect Specifications SERlES R-7300, R-7301, R-7302

i)

A.• %

o
(0

C

INTRODUCTION
The Pyr-A-Larf.1 Ultraviolet Controllers are for use with one or be used. However, where ambient radiation presents an appli-
more (8 maximum) Flame Detectors, Series C-7037 or C-7050 cation problem, less sensitive settings (25 or 100 cps) may be
to form a complete ultraviolet fire detection system The con- required.
trollers incorporaie all electronic circuitry, relays, switches, Note: The term "counts rer secondis used to designate the
and indicating components required for system operation, number of voltage puises generated pei second by the UV
The Series A-7300 is a surface mount unit forenclosure irside detector tube. This discharge rate is dependent upon the
cabinets or cubicles while the Series R-7301 and R-7302 are intensity of UV radiation reaching the detector, which is a
slim rack-mount units that fit any standard 19" instrument rack function of flame size, flame temperature. and distance from
arrangement. the detector. Tne closer a fire is to the detector, the smaller
The Series R-7301 and R-7302 Controllers are available with the flame that is needed to actuate the system. Program-
various options. including load monitoring relays, automatic ming the cor.troller to respond to a low discharge rate (10
ac/dc changeover, and manual optical integrity. TheSeriesR- cps) results in high system sensitivity. Conversely, pro-
7302 Controller features automatic optical integrity and a digi- gramming to a high rate (100 cps) results in low sensitivity
tat display to indicate exact locations and types of system Operating temperature range is from -5° F to -1701 F (-21

0
Cto

faults, All controllers can handle up to eight (8) detectors. .77°C)
TECHNICAL DESCRIPTION
The controller is of modular form and consists of continuously OPTICAL INTEGRITY (OPTIONAL) 0

supervised electronic circuitry for processing a detector sig- Optical integrity, further described in Catalog Number 6141. n
nal. controls for adjusting sensitivity and time delay, by-pass makes certain that the ultraviolet sensing optical surfaces are
switches, and visual indicators to indicate condition and re- clean and that all sensing, optical, and alarm circuits are oper-
sponse capability of the system. ational. Optical integrity is offered as a manual option for
The unit contains three independent relays, The first relay Series R-7300 and R-7301 Controllers
(instantaneous or alarm relay) is energized immediately when Automatic optical integrity, with digital display providing con- 0)
the UV radiation received by a detector exceeds a pre-set level. tinuous monitoring of all elements of the system is supplied
The second relay (time delayed or extinguisher relay) is ener- with Series R-7302 Controllers. With this outstanding feature,
gized when a detector signal is present for a pre-set time. This continuous tests are performed automa!ically without actua-
time interval is field adjustable over a range of .2 seconds to 12 lion of the output relays T,.,.- (. igital display specifically identi-

seconds The third relay (trouble relay) is normally energized fies, by numerical c't,:in,.1, Pny number of fault conditions that
and monitors the system for electrical faults (power failure, may develop in the UV detector or in the controller itself, or
open or shorted detector leads, circuit board removal. etc ) any interconnecting wires. Should a fault oczur a monitoring
that could prevent proper operation relay with remote indication capability registers that fact, and
Tr.e controller's sensitivity is field adlustable for 10. 25 or 100 simultaneously the exact nature of tie fsult is shown on the
counts per second response This means that ths UV radiation digitaldisplay If the fault involves a reduction in the sensitivity
generated byagasoline fire with one square foot surface area. of any detector for any reason, the display will also identify
can be detected at distances ranging from about 15 feet to which detector or detectors are involved M
greater than 45 feet Where maximum sensitivity can be utli- This testing procedure can also be performed manually at the
ized. thel0 cps (counts per second) sensitivity seting may R-7302 Controller

Pyrotronics
A Baker Industries Company February, 1977

, 8 Ridgedale Avenue, Cedar Knolls, New Jersey 07927 NEW ISSUE

Fig 26 Detector controllers

-100-



Honeywell Single Zone
Fire Alarm Panels

MODEL NUMBER W939

General
The W939A Smoke Detector Power

Supply, used' in conjunction with -- .,

TCIOOA Ionization Smoke Detectnrs,
automatic fire detectors, and manual
stations, can be used independently
for releasing smoke dampers or smoke
barrier doors, and it can operate shut
down equipment and exhaust fans. It
can also be employed in existing fire
alarm systems when connected to a
suitable UL listed control unit.

The W939B Fire Alarm Control
Unit is used with ionization or photo-
electric smoke detectors, automatic
fire detectors, manual stations, and sig-
naling devices to provide a complete
fire protection system. This solid state,
low voltage panel provides power for
ionization smoke detectors on the ini-
tiating device circuit. It also contains
the necessary switching to monitor

* trubleandalar coditins.ENCLOSURE WITHOUTtroule nd larmconitins.COVER IS

The W939B provides ground fault (146 (438 X 114 X 162)

detection, visual annunciation, remote
test and reset, and municipal connec-
tion with disconnect for testing. 1 (43/44))
Optional four-wire (Class A) operation 171/2(444)
of the initiating dtvice circuit and 16(406) 778)

operation from standby rechargeable
batteries with an automatic battery1 12.3/4

two supervised signaling circuits, a sup.
plementary power output for photo- [7J
electric smoke detectors, and a local 178(178)
audible. Signals may be coded or non-
coded, using vibrating or single stroke
signals. ,

The W939 panels are designed for -

surface or semi-flush mounting and ____._
they are listed by UL and ULC and
FM approved. W939A, 6 DIMENSIONS IN INCHES (MILLIMETERS)

Fig 27 Zone panels
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Pyr-A-Lann
Early Warning Fire Detection and Alarm Systems Fire Indicating Unit

Engineer and Architect Specifications MODEL FlU-6

U,
0
0

0

The Pyr-A-Larm Fire Indicating Unit. Model FIU-6, Is a control- be Increased or decreased without changing the types of
power unit for the Pyr-A-Larm automatic fire detection system. devices or making resistor adjustments. The last alarm de-

The FIU-6 Is Intended to be used in multiple zone systems utll- vice, used at the end of the supervised circuit, Incorporates

Izing Zone Indicating Units. Zone Coda Panels, Supplementary a built-in 12K ohm resistor.
Relay Panels, Emergency Power Units, and Remote Annun-
ciators. It offers these advantages in automatic fire alarm COMPLETE SUPERVISION* All relay coils are supervised.
systems. The detector circuit Is supervised to detect open or short

FULLY APPROVED SYSTEM: The FIU-43 is listed by Under- circuits, or loss of power or undervoltage. The alarm circuit

writers' Laboratories, Inc., and Underwriters' Laboratories Of Is supervised to detect open or short circuits, and ground

Canada as a local and auxiliary system for automatic and ful:N. Automatic emergency power Is available as optional

manual fire alarm use. It is also approved by FM. The unit equipment.

can be directly connected to remote annunciators, central HGETPSIL EIBLT:Alcmoet r h

Itatin asned to sut depatmn veilato fprorans, anduipt latest In high reliability, such as glss-saled reed relays and
It an lsobe sedto hutdow vetiltio fas, nd ut- control relays which are enclosed In heat and shock resistant

rustically actuate smoke dampers extinguishing equipment. dust covers. The unit Is designed and tested to operate over
MULTI-ZONE APPLICATION: Although the FIU-6 Is available a temperature range of -40 F to -I160°F.. An audible, and
In Its own enclosure, It Is usually provided with other multi- visual trouble Indicator Is built Into the unit and oth Input ,

zone equipment, mounted In a common enclosure. Specific supply lines are fused.
Information on common enclosures Is given In Architect Spe-
cification Sheet No. 420-1, When ordered as part of a multi- SAFER TO OPERATE: Fire alarm signals override trouble

zone system, the FLU-S Is housed In a common enclosure and Indications to avoid misinterpretation and confusion. Both
Is furnished with all Interconnecting wiring between aseo- trouble and alarm silence switches have ring-beck circuits
ietled Pyr-A-Lorm panels. This reduces Installation time and so they cannot be Indvertently left In silence position. The

possible error@. unit has a disconnect switch which, In the disconnect pool-

SYSEMCAPCIY: heFIUQ an peateupto igt () ion. Isolates the external circuit and devices that are con- ,,,

SYMoe CAAITY Zone InictigU-cnitsea uto igh a(fou nected to terminls 4, 5 and 6 (alarm at-uated). The trouble
Modl ZU-6Zon InicaingU'ntseac unt hvin 8 our lamp will remain lit while the disconnect switch Is In the

zone capability, making a total system capacity of 32 zones, diconnect position,."
and' up to 80 lamps for either zone or remote annunciation.
Any number of Ionization detectors (coiling mounted or air FLEXIBLE MECHANICAL DESIGN: The FIU-6 Is usually
duc t type). manual stations, thermal detectors and up t0 mounted In a common enclosure; however an enclosure to
five (5) flame or photoelectric detectors may be Intermixed mount only the FIU-S Is available with a surface or semi- 0

on the supervised detector circuit of each zone. However, fls-onigfaue4hnth L- sIsald h n

good fire protection System design dictates a practical lit closure or cabinet Is mounted first. Wiring Is then brought
teflon to the number of detectors used on one zone. All Into the cabinet, after which the FLU-6 chassis Is installed. Z
detectors, mounted In Pyr-A-Lorm bases, have the exclusive Eight (8) electrical knockoJts are provided and ample room M
Pyr-A-Lsrm flashing 'farm indicator to Identify the detector is available for running wire to terminals. All connect!ons are
Initiaing the alarm, as well as helng Interchangeable. made to heav-duty screw typ terminals; no soldering Is re- (

AUDIBLE ALARM DEVICES: Up to forty (40) Pyr-A-Larrr quird. The enclosure is made of sheet steel finished with

polarized bells or twenty (20) polarized horns may be con- red, baked, textured enmel. All vilial Indicators are visible

nected to the exclusive Pyr-A-Lrm Supervised Alarm Ci- without opening the key-locked door. The door Is attached

cuit.' This circuit employs no voltage compensating retors. with a Pieao-type hinge.

Hence, the number of alarm devices may, at any future date,

Pyrotronics
A Baker Industries Company July, 1972
8 Rldgedale Avenue, Ceder Knolls, Now Jersey 07927 Sueds~p,.o shoot d.t'Od"I/r

Fig 28 Zone panels
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PyrAmLarm ..ZoneEarly Warning rite Detection and Alarm SystomIa ZoneIndicating Unit

Engineer and Architect Specifications 
MODEL ZIU-6

>

01

~~~~Pyrotrofnlcs 
" '" .. .

o-0. 
____ ___________0

a.

MODEL ZIU-6

INTRODUCTION
The PYR-A-LARM Zone Indicating Unit, Model ZIU-6, is a Fully Approved System: When the .Model ZIU-6 is used In
multiple zone indicating unit, designed for use in large fire conjunction with the Model FIU-6 Fire Indicating Unit, it Is
detection systems. It subdivides alarm and trouble signals listed by Underwriters' Laboratories, Inc. and Factory Mutual
from large areas so that location of fire or trouble may be as an auxiliary and local system for automatic and manual
identified more readily. In addition, the Zone Indicating Unit fire alarm use. The ZIU-6 functions to localize and indicate
provides separate control of supplementary equipment In the area where a fire or trouble condition has been detected.
each zone. The Model ZIU-6 offers new features and Im- The ZIU-6 Is approved to automatically activafe extinguishing
porfant advances for automatic fire alarm systems. The systems, release smoke barrier doors, shut down ventilating
features of this equipment are as follows: 

tans, etc. on a zone basis.System Capacity: Each ZIU-6 provides four-zone Indication. High Reliability: Fire Alarm Signals Override trouble Indlca,

Up to eight Zcr' t
' icating Units may be used with one tions to avoid misinterpretation and confusion. When the W

Model FLU-6 Control Panel, to provide a total system capa- lire Is extinguished and the system is reset, any existing troublebility of 32 zones. Any number of Ionization detectors, manual indications will reappear, Optional disconnect switches on a

stations, thermal detectors and up to five (5) flame or photo- zone basis are available for isolating the zone controlled cir-

electric detectors may be intermixed on the two wire super. cuits, to permit testing, fire drills or repair work, without .

vised detector circuit of each zone. (Good fire protection affecting supplementary equipment. All relay coils are super. -0
system design dictates a practical limitation to th? number vised to detect open circuits or loss of power. All relays are
of detectors used on One zone). All detectors mounted In enclosed in a metallic cover to protect the contacts fror. "
Pyr-A-Larm bases have the exclusive Pyr-A-Larm flashing mechanical abuse and dust. The unit Is designed and tested
alarm indicator to identify the detector Initiating the alarm, to Operate over a temperature range of -40"F to +1607.Su plementary Annunciation and Control: A remote annunc- Flexible Mechanical Design: The ZIU-6 is avai-ble in su'face 0

at r can be used with the FiU-6 and ZIU-6 control equipment or semi-flush mounting. All visual lidicators are visible with-
to duplicate, at a remote location the "Fire," "Trouble," out having to open the key-locked door. The cabinet Is
"Power" and "Zone" indications, 

made of sheet steel finished with red, baked, textured enaml. ZEach zone provides a set of single pole- double-throw relay The door Is attached with a piano-type hinge.M
contacts lalarm operated) that are available for controlling 

<
equipment such as fire doors, extinguishing systems, fans and Easy Installation: The cabinet housing is mounted first. Wiring
blowers, etc, These contacts are rated at 115 volts, 60 Hz, is nest brought into the cabnet, after which the ZIU- t chasis
2 amps resistive. In addition, on special order, a set of is Installed. Eight (8) electrical conduit knockouts are pro-
normally closed relay contacts (trouble operated) can be pro- vided In the cabinet, and ample room Is provided for running
vided for each zone, in place of the remote annunciator wire to terminals. All connections are made to heavy-duty
capability. 

screw type terminals, no solder!ng required.~Pyrotronics

SAtaker Industries Company February, 19738 Ridgedale Avenue, Cedar Knolls, New Jersey 07927 
Y9Supersedes sheet dated 3/72

Fig 29 Zone panels
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P"rmA=iU'fl Supplementary
Early Warning Fire Detection and Alarm Systems Relay Panel
Engineer and Architect Specifications MODELS SRP-410A & SRP-810A

>

(L

SUPPLEMENTARY
, RELAY PANEL

INTRODUCTION

The Pyr-A-Larm Models SRP-410A and SRP-810A are fire- When the relays are connected for normally energized oper-
alarm operated Supplementary Relay Panels designed for use ation. the relay or relays will operate (de-energize) in re-
with Pyr-A-Larm Control Panels. These relay panels permit sponse to an alarm signal from the Pyr-A-Larm Control
the control of supplementary electrical equipment (having cur- Panel. and thereby control the supplementary electrical
rent requirements up to 10 amperes), such as ventilation sys- equipment by means of its normally open or normally closed
te~n fans, motors, etc. Both panels are Underwriters Labora- contacts. When the relays are connected for normally de-ener-
tories, Inc., listed for use in either a Pyr-A-Larm High gized operation. the relay or relays will operate jenergize)mi
Voltage common enclosure or their own enclosure. response to an alarm signal from the control panel.

The Model SRP-410A contains four independent relay circuits Note: If the normally energized mode is chosen to operate
while the Model SRP-810A contains eight relay circuits. Each with an Emergency Power Supply, contact our Applications
relay circuit contains two independent sets of normally open Engineering Department for special instructions.
and normally closed contacts. The panels have the following FlxbitofOeton-Bymnsocnvinterna

featres:blocks, the relays may be connected to operate individually in
•Two Modes of Operation - The relay panel may be con- response to alarm signals associated with specific zones or

nected with relays either normally energized or normally de- interconnected to operate simultaneously in response to a spe-
energized. The choice of the operating mode is dependent up- cific alarm signal. This ma~es the relay panels adaptable to
on the equipment to be controlled and the particular application. each specific application.

MOUNTING DATA

I..

6 t1132 oT
3 1/ M0I/

(4.1 .... JI/ P 3 1/4--l
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0Remote Lamp Catalog
Farty Warning fire Detection and Alarm Systems Panels Number

8012
Engineer and Architect Specifications MODEL RLP-4, RLP64 & RLP-12

InI

MODE RLP-1

INRDUTO
Th y--amRmt apPnlRP-,RP8 n vial sotoa test ac h lcrclcaatr

0L-2aedsge o s ihalPrALr ytm siso n eie ytm

whr reot lam anucito of th deeto sse
Th0.- eoeLmpPnlI qipd ih4lmsb-0

o 4i

MODELe the- MODEL vlaedtcopuslapoeainHo- Ecpalhsanper dlowrbakeoacomdt
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Pyr-A-Larm' Remote Catalog
Early Warning Fir Detection and Alarm Systems Fire Annunciators Number

7301
Engineer and Architect Speclflcatlons MODELS RA-1, 12, 24, 36, & 48

I-

MODELS RA-1, 12, 24, 36 & 48

MOUNTING DATA INTRODUCTION
The Pyr-A-Lerm Model RA-1 Annunciator which Is Underwriters'

r " t "-'--- _LLaboratories, Inc. listed, is intended to be used with low voltage

control panels, such as the CP-2, CP-?0, CP-150, and CP-250.
141 "b 00 T U rt This Annunciator provides a remote indiction of system alarm,

T"Trouble" with Internal buzzers call attention to signals received
from the control unit. In addition there Is provision for the con- n
nection of a local non-supervised 120 Vac alarm belittle) as re-
quired. A momentary operated "Silence" switch. when de-
pressed. will silence the internal alarm and trouble buzzers as

} - well as any externally connected alarm bells(s). Lol --- I VI
sv power must be provided ait the Annunciator panel which Isused ;

--r -- I -= '-r l I"exclusively for activating the Annunciators "system" alarm and ,

I1 T f trouble indicating devices..

The Pyr-A-Larm Models RA-12, 24. 36. and 48 are attained by _
I~e'adding up to four lamp circuit modules to the RA-1. Ec~ch moduleIsle ~consists of 12 lamp circuits which require a nomninal 22 volts dc -

's 'IItJprovided by the low voltage control unit which is switched by M
remote annunciator zone terminal 2. A lamp circuit, when acti-

_--y-lel/lra, vated. for "Fire," back-lights Its correspndng zone number on

' , -w- 0mums the Annunclator's translucent front panel. Dual leaps are pro- CP
vided for each zone number to asure positive Identification In~the event of lamp failure.

atln -d,'P- A maximum of three RA-1, 12. 24, 38. or 48 Annunciators per
system is permissible except when the CP-70 Is used. In this ap-
plicatlon only one Annticiator Is permissible.

Pyrotronics
A Baker Industries Company March, 1976

8 Rdgedale Avenue, Cedar Knolls, Now Jersey 07927 Suprsedesl Shot dated 2/74

Fig 32 Annunciator panels
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Pyr-A-LarCALO

(STANDB POWENUMBERYSytem 3 MOESB-0 M3 3351
rvrsal Alarm Conrol I

Engineer and Architect Specifications
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ERYWARNING FIRE ETECTION AND AAM SYEerencEPwe

Engineer and Architect Specifications MODEL 458

Wi

V).

L)0 ) Vn.

INTRODUCTION
CThe Pyr-A-Larm model 458 Emergency Power Supply pro- The Emergency Power Supply can provide power up to 75!

vicles emergency power for operation of trie Pyr.A.Larm Fire Volt Ampores. This is sufficient to power a system compo~sed
Detection System In event of public utility power tailure. This ot a Fire Indicating Unit (Model FIU.61. up to eight Zone lni
unit i.s listed by Underwriters Laboratories. tnc- tor use with dicating Units (Model ZILJ.6l. and up to tive (5) Model DAC
'1yr.A.Lrm c'Q'irul equipment. The unit is also approved Sells, or two (2) Model HAG Horns. When lewer Zone Indicat.

by Factory Mutuat and the Canadian Standards Association, Ing Units are used, the number of audible devices may be
The merenc Poer Sopl cosis of 1) bater chr;. increased. Foe example. ton (10) btells or tour (4) h"rns may

Ing unit which automatically mnaintains the batteries at peak beudwenoZI6uitaeue.
voltage and 2) an inverter to change the 12 volt 00 battery ARCHITECTS$ SPECIFICATIONSpower to 120 volt, 60 Hs power for operation of the tire dol@c- The Emergency Power Supply tor the tire detection system
tion system. The unit shalt be used In conunction with 24, 36 shall be -a Pyr.A.Laim, Model 468. or equivalent, In evnt
or 45 hour batteries. depending on the desired length of tee. of public utility power failure the unit shall automratically pro.
Gency power supply protection. vide otmergency power to tire detection system for a period

The operation ot the Emnergency Power Supply to corn. up to approximately hours (insert hours dopending
ptetely automatic. It a public WHOtit power failure occurs: the oft battery capacity used) In addition, the unit %halt orovide
Unit automatically switches to battery operation arid activotes visual antl audible Mairms of public utility power tailure. Itvisual andaudibliftlarrns. Theaudible alarmn may be silentCed by %hall have normally open aend normally closed contacts for
push button. When :ttility power is restored, the unit wiln outo. Control of cupplegmentlry ettuipniont When utiily pcower iS
rnatlCally return to standby opetation and recharge bateries. re1stored, unit sliitl automatically rtufn to sltiotiby operetiort

I4'~ i *1 KNOCKOUTS
INB I EC~D F1

14)331" ~ ~ ~ O COANN ,OLSCAU. T

;?4*144 'ND Or~4
411 - H U fI O SCJ~

Pyrotrionics
_W A Du~et Iduitt. Compaht

8 AidgeftI Avent.. Codat Kno~W, NowJas012NO

Fig 34 btargncy wwr units
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A total floodt~ng Carbon
Dioxide System protects the

vital records in this vault.

Carbon Dioxide Systems
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FIR
High-pressure carbon dioxide

~qq~ppA
supply storage for total

flooding system.4

Carbon Dioxide Systems
Auxiliary Equipment

4Alarms, indicating lamps and annunciators may be Conveyors, mixers and moving equipment should
automatically operated by a pneumatic switch (circuit be stupped to prvnttrro spreading outside the
closer) whenever carbon dioxide is discharged from protected area or space.

the cylinder bank into the system's minifold by auto. orwnos apr ffre etlto

mati deecto opratin. pncmatc s ISchma ducts or openings, and shut-off valves in the piping
Also be used to stop motors of conveyors, mixersarlqudfrdbret rhaes a ecoeblowers, ventilation systems and electric heaters for t a rlqi ie unr rhaesmyb lsswith a pneumatic release (pressure trip) which isrooms, ovens, kettles. etc, Both high-pressiare and operated by the pressure of discharging gas frot the
low-prexiture systems are equipped with mean. carbon dioxide systemfs.

J for manual release if fire is detected before automatic
detectors or thermostats Actuate the system., Squil size openings that cannot be fitted with

damapers may be screened withs carbon dioxide pa by
Blowers and motors of forced ventilation systems ueo pcs ols

should be stopped to tossline the carbon dioxide gas
when systemt operates.

Volatile paint solvents with wide explosive, mixtutre limits
in this paint mixing room are protected by total flooding Carbon Dioxide System protect$ tube
with carbon dioxide. This autoissatally-operaeee system reducing machine operated withs

gives quick extlngushsrwent of violent Wit* flammable sydreaic Nlid.

YV

. . . . . .. ...

vw_ x

e: Fig 36 Carboan dioxide SySteMS (Grinnell Corp.)



Fenwal Custom Engineered High Speed
Halon Fire Suppression Systems

REACT FAST /LEAVE NO MESS /REQUIRE MINIMAL PIPING

A Ftinwtii Fire~ Suppre'ssion Sys temn using fialon uisve or aire motdified for uw' in ouir firi' suppress ion
13 01 is custom enginuvred to do on( thing - PUT systvins.
FIRES OUT FAST - when called uponl. A Fvn'wal Fir' Suipprvsion System is it baicantlly

Fenwal FiIre Suppre'iiton SpeciIlists survvy 4.yvr'. '0 smit, vt ' v14')114l'. 4'If-iv V st' 5 11 It I4) .tli)

pla nt prior to i nstallat Iion atnd re'4:4 unvi e'o he it c4lt t omb i naiton of I )t* l1rs. Age'nt Storitg'
syvstem di ctatted by ltem Plant de'signi. Once insakdt. (:4)))in ir . A lar m an Con)trol U niNt. A tvpi.itl
theseV systemns re'quire only mnitna m i niin 4nwe S c sho~wn in Figure 1.
and following it suppreassion. re'plac:ement of hasj4 11-11) :1 s t iso s ht lt''4~inguiishit I. It is an)
c:ompoinnIs is sim~ple aind fatst. ordo ri 4s. icolors, Ai'i I olly ntin-ci cut iv #git)

lhmit Iha s e provi1 W' d1 w 4 I-Ifftdii. Int'ilin t for I-s.
The ultIra high speed with which it I'ttwit i re I ingi intg LI .0'e fires mot h ats flb ntttiitlitllids
suppression systemn reaLcts is uinichallenged it th an titlt 14w4t4 Solid t."Inh1imible owli) ' 1.4trIs. W4 iIth le
Indu Lst ry. T his capabili ty did not 1-o)n4it 1244o) by ust 114f spol.'t. itt I es igird geo c.'(4t sit ioe'rs

- ii~~~~~~~~~ccident but ratther it has re'sul ed fromt our uniqu44e ttlt4511)t'~ii'dIt~4 4m)ig'~ S i i

copithility of sl~ppssing v'Np14)5ions). NI.4 it f ths- HALCN 1301 sysmtems require 111tla oir no piping.high sp~eod vninpon.mits used i% tle. syt'terns are'

FIG. I - TYPICAL IIALON 1301 FIRE ISUPPR)ESSMO SYS4TEMS

Fig 37 tHalon systemi (Feftal Inciromated)



Typicl Fewal igh peedCOMPUTER ROOM AND UNDER-FLOOR AREA
Inti opu t'r rooni cinta.llai ion both the rooin

Fire Suppression Systemis. and the'- unle'r-floor arvit req(jirc' fire! protecton
55 'E~~he roomn hous~es I th'e' e'nsivc' elee.I ou data

pr!ocessing eq it ilittt-tit. The unCler- floor .1v prdte-
st'nts a hazard because of the wiring that passes
through this area.
To protm.t this facility l'enwal I1TC.-'R
un its are eioute ov erhe'ad in the roomn and tin.
e r-floor area to sense u vertenipe rat urv andI act ii-

~f4 ate the! systeni. Agent storage c~ontainers art!
moon ted ahboi? the ceiling of the roomi a rt'a and
on the flour (if t he undt-r-floor area, and whenw
actIivated will discharge l lalon 13101 through spe-

~ cial-pray ncn'.Ae's. Total flooding is achieved in)
* less than 10 sr-conds.

Conpult rion stllingFl~val111-fit'l t-le Ifrs The two s;Ystemns cant be designed to copert ilde
I tOeLt4'tmeatec %t' ~ ce~ 'n~eI Iler a Ih.. te! pentletiy or simnultaneously and have provisions

ancd preedue 1% 111 1 of~iU,,io ii tt ltr ettmiitit on ~ actator audib ~ ~ lNe tilati. remtote alarin
aeiiei .ee~eand or equiptnent shutdown. A trouble indicator

4 horn is provided itt the control panel.
Fe'nwal Modular Systems peirnilnt storag

toetaitrs to be Italte with in or itilnedtetely
- - aelcareco t Ien the, .ere't heriog prot-e'ttd. Loung and

civilly pili rut's. 4moolvttin It) tcentratl Storage sys-

te'nts. tiri- e'Inatd, Ace altflitiml hoe'il it) the
i N 4i

be nove'il or'p~d' Agent %ttorae conhtirr
are n'tont'. vlefci 1410I, wiing£ taillid anti I's-
11,114secci itf Oft .~s-6~trq 1%-te cetulptsit.. 16eloe4.

tilisatille t ti oil kilte eeaeeli *ee ttc pee*HHn n ci~ tln'5-%c't Svru ly
Itti ~ l t cu Ik tl'C ll 01114. . eit U ill C ektkl. t. . e e, Iik 1 it-

n~AAL
SECU1TWAtI VAULT

to pllpti .41a~o m~f i 1.4a-,Nvjv 2 4 ll* to Wl"1t1 tv ltu tj rh4e itt~ea lrtv
-glil taatteh ;4#04 ti'd 11401 *aa04 N41;4s dc pti tieawi i

Fig 38 Halon syste" (Fetsal InoticiOAttd)
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INTRODUCTION

FiQuench Pre-Engineered Total Flooding Halon 1301 Fire Sup-
pression Systems combine highly effective detection devices with
new specially developed Halon 1301 containers for high speed
agent discharge. FiQuench systems will provide fast, effective,
and reliable service for many years when properly installed and
maintained.

Total Flooding FiQuench systems are designed to provide fire
protection within rooms, vaults, ovens, containers, enclosed
machines, etc., wherever fixed enclosures are used. An inert
atmosphere is created within the enclosure and then maintained
for the required period of time, ensuring effective extinguish-
ment of the fire in tb:: specific combustible materials involved.
This system has proven to be suitable for use on Class A, B, & C
fires.

The system can be electrically actuated by automatic or manual

&? means and has a discharge time of less than ten seconds. The Halon

1301 containers may be strategically located throughout the area to
be protected. The high speed suppression of fire provided by Fi-
Quench reduces property damage and holds thermal products of de-
composition to the lowest possible level..

FiQuench containers unlike many others, does not require super-
pressurization. The Halon 1301 is contained at its own vapor
pressure thus eliminating the complicated problems of field re-
charging and maintenance. All FiQuench system components are
modular and do not require any special tools or equipment for

-A installation.

All FiQuench components manufactured by Fike Metal Products
Corporation are U.L. listed unless otherwise noted within this
manual. Any components incorporated into a FiQuench System that
is manufactured by others, must be U.L. listed in order to have a
U.L. Approved System. Underwriters Laboratories requires that
all system wiring must, as a minimum, meet the National Electrical
Code.

For exact details concerning your equipment including a detailed
description, operation, and in! tallation instructions refer to the
preceeding index to find the proper section and page number. The
following illustrations should help give you a basic concept of
what your FiQuench Pre-Engineer-od Total Flooding Fire Suppression

k System will look like.

Fig 39 Halon systems (Fike Metal Products Corp.)
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PRIMAC Utra High Speed Fire Protection

The Grinnell PRIMAC fire protection system is the valve. The line pressure is then impressed on the
applicable to hazards where the burning characteris- priming water in the piping down-stream of the
tics are such that extreme speed is essential if control control valve. This pressure is capable of rupturing or
or extinguishment iE to be achieved. These hazards blowing off the closures which retain the priming
generally involve flammable ranrials which contain water in the piping. Water discharges from the nozzles
sufficient oxidizer for combustion within themselves onto the fire at full line pressure.
but ordinary combustibles may also require a system of The key to the success of this system is the speed of
this type under certain conditions, operation. The system it designed to detect a fire and SPIRO OF

A Grinnell PRIMAC system consists of one or discharge water in the fastest possible time within OPE"ATION
more solid state photo-conductive cells which provide limits of reliability, economy and physical feasibility.

PRIMAC speed of light detection, a transistorized amplifier, an There are two time increments which effect the
COMPONENTS explosive actuated water control valve, and deluge type speed of operation. One is the equipment operating time

water discharge nozzles. Supervisory and test equip- from detection of the fire to the detonation of the 0RTECTION

ment are included in the system. primer in the water control valve. Thi5 is the fastest

[he s).stem operates in the following nsannes: phase, having an operating time in the order of 2 or 3
Radiant energy from the fire. within certain wave milliseconds.
lengths and above specified ambient light levels, The second phase is the time from primer firing to
reaches a photo-conductive cell, causing its resistance water discharge at the nozzles. This increment is longer ACTIVATING

PRIMAC IN to changemd asllowing currvnt-to flow to a transistor- and will vary for different systems. The factors A&SNy
OPIERATION ized amplifier in the control panel. The amplifier in- involved are dependent on system size, design and

creases the signal sufficiently to detonate the primer in conditions at the hazard being protected.
the water control valve. Nonetheless, the entire system operates in a time

The v\splosive force of the prin er releases a latch so interval measured in milliseconds, usually between 20
that the water premure is tme tupply piping can open and 200.

4
jN

... ;- ,--. " .-

W, R MA WATU COTO VRO ETRAD ILG OZETS A

ez' '.e -6118-

0 0
tV

Q. t

PRIMAC WATER CONTROL. VALVE DETECTOR AND DELUGE NOZZLE TEST PANEL

Fig 43 Ultra high-speed deluge systems
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COMPONENT PARTS I8- DRIVE SCREW, NO.4 X 3/16" LONG.
I -BODY. 19 - IDENTIFICATION DISC.
2- PLUG, 20 - LATCH SHEAR PIN. (6 FURNISHED)
3-0-RING, 1.600"I.D. X .210" CROSS 2 1 -PLUG, I/', FIG.?87. (3REQUIRED)

SECTION FOR 2" VALVE; 2.225" *22-HEY NUT, N0.4-40. (2 REQUIRED)
I.D. X .210" CROSS SECTION FOR *23 - SP-RING LOCK WASHER FOR NO. 4
2 I/' VALVE. SCREW. (2 REQUIRED)

4- SHAFT. *24- ROUND HEAD MACHINE SCREW NO.
5- -RING, .364" I.D. X .070" CROSS 4-40 x /4. (2 REQUIRED)

SECTION. (2 REQUIRED) *25- SWITCH, SINGLE POLE DOUBLE
6-BONNET NUT. THROW CONTACTS, 15.0 AMPS.
7-BONNET. NON-INDUCTIVE LOAD, 1/p H. R
S-BONNET TOP. 125/250 V. A.C.
9- JUNCTION CONDULET WITH COVER. *26 -RADIAL LOCKING PIN, 5/32 X I''

10-PRIMER HOLDER. *27 -ELECTRICAL LEADS, IS GAGE,
I I -LATCH. 60C, 600V., COLOR CODE: BLACK-
12- ROUND HEAD MACHINE SCREW, NO. COMMON, YELLOW- NORMALLY

10-32 X I 1/,' (2 REQUIRED) CLOSED, RED-NORMALLY OPEN.
13- TERMINAL BLOCK. 28- JUNCTION BOX, WITH COVER
14- BUMPER. AND 3 PLUGS.

$ 15-SPRING LOCK WASHER, FOR NO. 8 29-NIPPLE, /; X CLOSE.
SCREW. * OPTIONAL-FURNISHED ONLY WHEN

16-SOCKET HEAD CAP SCREW, NO. 8 - SPECIFIED IN ORDER.
32 X I/j. * ACCESSORIES FOR SWITCH, ITEM

17- RADIAL LOCKING PIN, 516 X 1%Ve 25, WHEN REQUIRED.

TO ORDER SPECIFY;
GRINNELL (SIZE) PRIMAC VALVE, MODEL B-2, (SPECIFY WITH OR WITHOUT
SWITCH). ----------------------------- (QUANTITY)

EACH PRIMAC VALVE OPERATION REQUIRES REPLACEMENT OF THE LATCH
SHEAR PIN, ITEM 20; PRIMER HOLDER, ITEM 10 AND TWO PRIMERS.
ADDITIONAL QUANTITIES OF THESE ITEMS, AS REQUIRED, MUST BE OR-
DERED SEPARATELY AS FOLLOWS:

LATCH SHEAR PIN FOR USE WITH PRIMAC VALVE.- -- -- -- (QUANTITY)
PRIMER HOLDER FOR USE WITH PRIMAC VALVE.- - ------ (QUANTITY)
PRIMERS, HERCULES MK-131-0. (PACK IN WOODEN BOX WITH SAWDUST
AND SHIP IN ACCORDANCE WITH I CC REGULATIONS,) ......- (QUANTITY)

i GRINNELL

PRIMAC VALVE
~~MODEL B-P

Fig 45 Ultra high-speed deluge system
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Bulletin No. 600

GRINNELL
GRINNELL FIRE PROTECTION SYSTEMS COMPANY. INC

SPRINKLERS, NOZZLES AND ACCESSORIES /SECTION4

Mulsifyre Projectors

flexibility needed for Special valve in the main water supply tine.
Hazards Applications. When the deluge valve is actuated,

The Mulsilyre Projector can be water discharges from all Projectors
used in either open or pr --primed in the system at the same time.
sysiems. The Protector iself is In pre-primed systems. water is
open design For use in pre-priined held back by the blow-ofl cap or
systems, the Mulsilyre Projector rupture disc. When the water con-
may be fitted with a blow-ofl cap, a trot valve is actuated, the water sup-
rupture disc or both depending on ply pressure torces off the cap or
the systemn design. The blow-ott cap breaks the rupture disc. Water is
or rupture disc permits priming the then immediately discharged on the

Mulitye pojetorsystem with water so that waler is hazardous area.

discharged immediately upon aztu- The coverage area of the Protec-
alien of the nysioni contro: .ive tors is determined by the size and

type of Projector chosen and the
*Application Projector position relative to the

Grinnell Mulsityre Proectors ate sufcQen rtce
use i deug wterspaysystems

f or special hazards applications
Typical installations include trans. etue
forrmers, chemical processing
StruCtureS. process Liquipment, dry.- Heoted or unheated areas
Ing ovens. etc * Long range and

Opatio wt open type Mulsilyre oihvlet
MulSilyro protector with cap Projectors is controlled by a deluge systems

I~~ L listaproed

The Grinnlell Mulsilyte Projector is 7n T M proe
an internal scroll type projettOr I___________

dooigned to roducen itilled cone ;0
of water drops with long range and
high volecity Specially designed
combinations of0 liiice wasO and
scrolls minnitki, walet usage but
still provide total coverago livot tho .
proteCted area The widO sortl UV
meoit of Projectors avtAilable tro,'
vides the necessary sylltn, deSign 4

Typical Installation

Fig 46 Ultra high-speed deluge systems



I ~i~d6tCOMPORATION OF A&INICA A

Y1 PILOTEX DELUGE SPRINKLER SYSTEM
WATERI SUPPLY

The, PILOTLX Deluge Sprinkler Systemn is a High -o aiu iiiny an adequoic and clean
Speed System using AUTO-SPRAY pilot operated noz- water supply is necessary. It is important 'hot :;train-
zles. ers be used an the pilot line and on the zupply line,

~ and that these strainers be inspected and cleaned
- periodically.

Positive primting at fire main pressure and simul. Where a clean water supply is not possible, or
taneous opening of all nozzles connected to one pilot where salt water is used for fire maih pressure, the
line make the PILOTEX Deluge System unique. pilot pressure nupply should be fran (a separate,

clean, fresh water source. In this case pilot pressure
1' 17In severe lite conditions (where several stand- should bo maintained S 10 PSI above the maximum

ord sprinklers in a wet system will operotp one at a fiean rsuentcped
time) the AUTO-SPRAY nozzles will open :Ainultano. iemi ruueatcptd
out-ly. The pilot Uinu interconnects all nozzlin; and Cautlont In caure ciwater supply prost~lire failure
ktvp,. themu ,'losL' by amintenuinvo oi ptiot p'ro:1;are, or :.idmut oil, (,iter ty r:,),utrrf linti tint,-
tuken train the lire miuin. Valvf! of if 10' 'ete .Iw. '/July':, it iU. u:-

Detection and operation can be achieved in vani. sential that pre,- uro be routored in thr.
ous ways: pilot line before It is restored in the

fire main line. If this is not done, water
1. By Rate-of-R13e -H.A.D.s send a pneumatic will flow through the nozzles tempor-

oresure mpule totripan MUTO~ENTRU oly, until the restricted pilot line seals
release dumping pilot pressure. This type can f h lw h pltfn etito

be reet ater peraionis small enough to prevent the Pilot Pros-
2. By' Fixed Temperature Units, such aa sprin- sure from keeping up with the pilot pres-

klers, installed on the pilot line at acceptable sure release flow upon tripping.
spacing. They must be of a type where the
fusible element is not in direct contact with TESTING
the water in the pilot line. These, it fused,
mmi he replaced br'iore rstoring pilot ptris-. Note. Testing ni mo11 r .'I! y. lt, n, -aron~satiun
miiri', Involve-i ofif alt', i l nn- ,. " . i ne-.1m ''

oetJninmJ a sollenoid-oportld ri'finf vulvv. iiii i emt'i*,
of pus bauto mant soeid vleral by ue System may be tripped by applying hoot to H.A.

4. y mnua mens eihereletnlahl byuse with a test lamp, by fusling on FMT' w. ry sol~cii
ally opening a boll valve. vleoeain

Because of the speed of operation this system is Iacmltopainaie 'ntposb t
particularly suited lor the protection of special haz. Mes h eesemcaimad t fitr -ICY
aids. t has the advantage of a primed deluse system, be tested periodically. Far this. wte p '410e~o

be shut off anid piping drained. Mint ine vreijfo 'irei
but it may be instolledasa modular section oh ala, anandbeas ti aknio er. lt'f
of sprinklet biystem, such as a deluge etension to a Control Valve, Upon tripping the pilot jf.cur rp.
wet pipe system lease. piettsure is ralettsod Ilarn. 'tic "Pv-k 'Ji:li the'

I'vte alarm, may be obtained by us* of w'tutr Motor noirlent maty drip slowly under'ettionfiiiw
Alrrm, Water *w lndiiator, Prnut ftwitt-h vAr the Whewrsetin syr lftt it f ir' ~ ioli. I-' h t i "1
Infio tat.' ;n i witch on the rolief vaivit mnchr'hlmia, and ifoi toumre* ht- i eo-n rit''a -~i. i t-t- itm :

ir t tt tu iiiir point. Whim tiozie -ie installed drain Valvo, 111it. Will nilot' I the tt'#A.Zl .i tv

it ii%" the' pilot ino pipinri, they must Ito provided with lice main and pilot pr':iluto etrnnl Itim~ IM '
i 0-.~ 1 o thut ontrappied tirt can h. tiled oil. (See and tiny dropm In X03ftwrOiet. kt A .1, 01&q'"

^14tol Aiet0 li al.

fig 47 UUtr high-8111d d111Ug sys
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4am~.~aud* CONFORAToN OF A4911ICA

SYSTEN DESIGN SUGGESTIONS ORDERING PROCEDURE

In crder to get proper operation of the AUTO-
SPRAY nozzle a minimum f low-pressure at each noz- Caution:

It is therefore important to design the system sue required to oporotc 1tv, Ail'l'i- ifi.
hydraulically and to ascertain adequate water supply. nozzles.

Where large areas are to be protected, it is sug- 3/gu and 7/16" orifice.- Sprinkler at .;puo' Conf'
gested that the area be divided into smaller sections pten-2 yn
of approximately 20 nozzles. This sectioning is for atr. .... 0P m.

zi the pilot line and release. The water supply piping 17/32"ociflco - Sprinkler or Spray cone patt nn
can be at standard design. .............1 P:; mil.

The pilot release for each section should be Wor 180, F lat Sray . .20 P:1 min.
ventrally locatod s~o that the distance from olich nor.. 3/4". Ill. 1.1/4". Male Adt~n~ . (m P:1 iminu.
410 "o tll~' prmmimure relmeuce is about the 14JIII..

H.A.D.'s or other fire detectors can be placedTheprnue olwp:;u.n

where they will perform to their beat advantage,.oze

Not Listed by Underwriters' Laboratories, Inc.
or Approved by Factory Mutual Engineering Division.

Flo 49 tilt. htgt-SPee duLag WtM



-PRESSURE -

AUTO4MNAY PILOT NOZZLE

The development of the pilot pressure operatedLOT E
nozzle makes possible a new type of high speed f ire b N
protection system.

The AUTO-SPRAY Pilot Nozzle is designed to
seal oft fire main pressure at the nozzle by use of
pilot pretsure. When pilot pressure is relieved, all
AlITO-SPRAY nozzles connected to one pilot line
open inistintly and simultanously.

I irt, tii pto;-m totn. I iitui pri':t::u iu r t nr i: ~kiii front
so lit, sume ;v~urL:%- to thut the ditterontiol reanti pro-

pontionally unchanged, thtus preventing false opt ration LOWER ~ * POPPET
from fire main pressure variations. B D

K D FLECTORI

DETAILED DSCRIPTION - See Fig. I nqI

'rho AtITOSPRAY nozzle consIlts of a two piece
lwrily Iln thl'itd Ituo'im ititil eaml.d with tin "0', rni. VARIATIONS

, tiltiI .i) 'tJJI u l ! itis i :,.4',ind 1441iu 'iik lilt I'- 11milul itul viii i 11la: In #J41t. si '' pity *.i p0 i "I I' -I
title thrui~li which u kylinder unit poppet rtwv~lvt totis, inlet (lipiece) urtsinecticmri P&It', illii. - .
pil pretttre. The poppet has ton 10" ting seol arid teton and oulet uie attdoplat).A a rubber seat on Its face which seals against the
outfice located in the tower half at the body. 16

Main body with 1/2' IPT mole lite main ine
ULTIOD F' OERAIONconnection an 1/4' IPT pilot tt~vif

When the nestle is in its notamally closed position a8aO ieCre t~ In7/3?ate with
the poppet is hold against the dIscharge orifice by 38 /6 r1/J rte
ptessuto within the poppet cylinder, When pilot line 165-7X00 Narrow t'one - Swray pattern with

*prespute drops, the lte main pressure ovlleot the 3/8' .7/16" or 17/117* 04i$1si'
difflerential, Ibrass thfe ~oIe up, opening the Kwpint. 6.(I*Htspa.90oID'
Mlet orifie ant inotatly hurlsa bill disaherge. 15=-V4 0V-0o

Wit pilot prntit'1:1 ruotnrit ii. ts.pu 11101 to. ~1 Mi. ~tauu

V4 lot f60 o WWA
PREIMIREREQWRWZ~r1- 1/4' list (..1 ivyte

In tr.ter to litogetly uipero the AUT04I'tHAY Slay tie Ili'n with ('00i W,1104 14Itrtr
nestlo a: the' &sifed i;"!i a "ittilmum llaw ievonir setiles wantthet diwlow dh'vo #'a A 4%,o-
at each nwalle IsI tequrd, See Ordakin Plrocedure. catorO.

pie 60 Ultft high-speed duisg "Stm
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Series 170
Main body with union tail piece for 1/2' mrT On spreial orde~r a bleed is available on all vant-
malt, or lemiale -brazinu or threaded, ( ii; olions (see Fint. 2). Trhi3 is for co:;cL where noz*
pattern or typo normally specified in U, S. zles ate installed above the pilot line ond bleed-
Navy Ship Requirement) or 1/2* IPT mule or tri mu. t be done at the highest poipit.
iimale,- threaded malleobi.- iron.
1704IiO Wide Cone'- Sp inkler pat tern with FLTPAY

3/8" 7/1" or17/3" urlweGROUP SYMBOL NO. 1658000cor 17048000
170.7000. Narrow Cone - 1pray pattern with Ot fteAT-PA ozei h

3/ttchen 7/f6 ora~c special nose in place of teregular

170-800- Flat Spray - 90? or 180 doflector. It produces a f lot spray pattern capable
170-003 Mal Adaterof reaching into narrow spaces and is available in
170.000 Mal Adoter 0 of 180, angle.
3/4" for 667 or 667 WATh..li i. aherted ihnth'up
V' lot 668 ur 3W4WA no ltut th, flat pattern .un hw umluntedto I niih 'i.'

1-.1/4* for 669 Sipray Nozzles angle of thit huzard.

May be used with Foam Water 4prinklees or Designed especially f or miissile washdown while
nozzles and other discharge devices or oppli. stored in horizontal position aboard ship, this flat
colors. spray nozzle can be used to good advantaoge in other

Standardl pilot emnnctlon is 1/40 IPT * but all thtan militelty inutallatiorns.
variations can be order.-d with 1/8" IPT or with Possible uses ate. Cooling towel pitecion,
7/16 * 20 straight thread asket seal (seeFig.2) water cuttut, and lot other hold to cwnh, narrow
MILSTD-16142 .Ships. apaces.

UPERBO" PILOT LINE ,-ORING SEAL
CONNCTN LOWER BODY

BLEED

Fig S1 UlmB blob-spw d e1p *1tm



DELUGEA10 DELUGE VALVE VLE

Fast Respanu Ptesae Release Device

IMFOIITANT FEATURES The standard A10 series Deluge Valve configuration is

* Ultalas Resonseadequate to handle most system requirements. For
unusual requirements such as high temperature (above

a Valve May 13e*Actuated by Any Sensing Device Having 17()F continuous) a non standard air or water cooled con,
Normally Open to Closed Contacts figuration is available. Dual detonator assemblies can' be

* Interfaces with, All ANSI and ASA Piping Flanges provided where system redundancy is required. Special

*Sizes 1 1/2 to 12" Diameter Metric Sizes Also highispeed detonator assemblies are available for -fast.

Avaableresonse" applications.
Continuous research and development enables Fike to

*Wide Selection of Materials provide a Product which can be depcnded upon to give

*Valve May Be Rearmed Lin the Field fth ultimate in fast reiponse pressure release.

*Dual Actuating Circuits Available for Redundancy Fike Engineers are available to design and supervise the
installation of single valve applications to complete Deluge

*Ftagmenting and/or Non-Fragmenting Rupture Disc Vlerlaigsses
Available

*Custom Designed to vow, Appliwaion.

INTRODUCTION
The Fike Deluge Valve was tirst inttoduc*1in 190b to

ptaovdo atultra at gsrIing valve far us wn ko ntrolIl i

testng. The votsatility and rWbabllty of thi dow .e since .

its wconw~~i4, has opteW~ft ma " new 1W frniti tv

DESCRIPTION
The Fito At11 setes Otlup Vilwe is a pvtorowei tivI0

DIN an com.man Tae VOWe catrits a0 aconvftlietird of______________

IM@ tcorys1 Ruatute 04s. 0la~e bewto two tlooi , a AE d
speialy 3esrvtl ep~pv CfS~e fndto tow elie. &Wd a

towtaot aoetwv. FUNCTION
UOO OMMM, 4" o fic c~tot kludft the 010 7 Fikt ATE) DetuW i-*kgeodv6V iuq

"ty *ttiam o kiw tho at m*dia T ~i ~a st W vt

fs 'tws w"*141 00 WW"s~tsi visa'oi'a

We@*4" Aft n a ahsu b s imowwift .vthhs oile to cLwd

_ Enineering Data and Specifications

Fig 52 4upture dist valves
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ELECTRICAL WIRING -
Mulipl DeugeVales ay e wredin eris o paal- TECHNICAL DATA All date & specifications art

MultpleDolgsVales ay e wredin eris o paal-on the staendard A10 Deluge
lel circuits as required provided the minimum recom- Vr.'e.
mended 5 amrp firing currant is available at all detinator PART MATERIALS I
assemblies. Buat & oiddlown Flanges Carbon Steel

The AIO Deluge Valve can be supervised on a con- Aisembly Clips stainless Steel
tinuing basis, however, the monitoring current must not Presaemitbly Screw Alloy Steel
exceed 12 ma (ci. Covntional Rupture Disc Stainless Steel

A typical wiring diagram of thit A10 Deluge Valve Score Rupture Disc Stainless Steel
releasing system is shown in fig. 1. The low voltage elec. (non-fragmenting)
tronic control equipment shown is available as an option. Detonator Assembly Stainless Steel

Explosive Cap' PETN
AINSTALLATION Expletive Shtaped Charge PETN-_ _ _

Explosive Train PETN
A detailed Installation and Maintenance Manual is - *Oy-Ring B_______ un# N

supplied with each valve assembly. Finish loutsidel Pint. Dark Grey
Although the explosive materials (PETNI used in the Label & Tag Auminum

Deluge Valve are extremely safe when compared to other Do not in env way attempt to use this technical sheet so install or
explosive devices, the installer should have a working maintain the A 10 Deluge Valve-
knowledge of pyrotechnics. Note: The entire electrical system must be R. F. shielded at all

The valve assembly and detonator must be handled tii5
with care at all times to prevent damage to the Rupture SEIIAIN
Disc or pyrotechnic components. Pesr aig - S b ho20 b

ANSI (ASA)
MAINTENANCE EpoieTmeaue 4Ft 7FMx

The AlO Deluge Valve is virtually maintenance free Eliv t prtr 11 o10FMx

due to its unique design and configiuration. A visual Opening Time -miieonvlt asr
periodic maintenance inspection should be performed set'ldco Arowtionslbe

based upon the application. Marginal temperature and urtPressure Anrtirduto.00P0
pressure conditions should be observed as a standard No-ragmenting 1MsPrilcneieo

maintenance practice, FrMenting)MnPate utennto

mantnac prcieFragtinatT Entire disc may be elected
ORDERING Siet 1 12"Thru 12" Ste SineChan

When placing an o~rder or reqjuesting additional infor. Field Retloldable Consult Installation Manu.l,
mation, specify the following data: A.C. Power Notreomdd
A. Media___ ___

0. Normhal System Operating Pressure
C. Required Release Pressure OPTIONAL MATERIALS
D. Power Available lEltctricall utr is av o

E. Desired Response tOpening Time) A1!ini.,jW" Carbon Steal
F. Flow Requirements Hstl Stainless Sitel

G. Fragmenting/Non-Fragmenting nel~P...........
MgnillOhrmtrasuoreut

H. Size of Valve and ANSI Rating Required -Nicksetelatrassanrtus
I . Materials stainless Steel
J. Single or Dual Detonators

Typical Wiring Diagram (using Filial equipment)
SHIPPING INFOKIATION

The detonator assemblies and loaded Rupture Disc are
shipped as class "C explosives. Shipping weight and cost
data are available upon request. The Fike Deluge Valve
can be shipped vie truck, boot, rail or 3:r freight.

Z' Fig 53 Rupture disc valves (Fike Metal Products Corp.)

.128-
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Exploded view
OPTIONAL DETONATORS

A 1503.7 Fast functioning Operating in let than

L L A O o ft1 H g e i ~ r t r fo r te m p e r a tu r e a b o v e

-"Ofrv SL Ou I~~5 u Detonators aeo
SAECA t 03.6 2'.8s p t viabeV au ie

HOLDDOWNI'MEXPLOSIVE SPECIFICATIONS
-en'TU o'scVelocity 6800 mietrsoc

Density 1 4Brs/.
MIL .E.46b78 Mu._______
Rubber Base PETN

STANDARD DETONATOR SPECIFICATIONS

A1503-6 PETN Explosive
No-Fitr creii 0.2 Amps
AII*Fir* current .6 Amps _______

Aver a f~inn time 3.8 M. S. 0 5.0 Amip
Aporoximate 1.2 M. S 0 0.0Amps
firing time

R~uisance .44 oms ..25 ohms
Minimum electrical,
energy rtouirtcd .02 Joule using 40 mild. cmiror
tor tiring
Tomperatut Rango 215-F for E IIrs. Max NOTE.

I200F for 24 nt5 . Max. Contact Pike
701F (0r 6 years, May. Engineering for

I semper0atarell less

IrINIG POWER hVAIL *SLg OKS4E I AV

DETONATORL 9 10 TO a PROTECTED

09SIRID 11111,0119 (OING IME

0L l Pill Milio

017"011 54 Siue icvuss(icI~a wd~t OP

OPO~ws OEMNoZ-



DIMENSIONS FOR AIO SERIES DELUGE VALVE

jANSI Approx. Overall Ht. ANSI 1 -Approx. Overall IHt.IomalASIIMax. Outsie Nominal 4ASA) Max. Outside
Silt Rating IRating Diameter NnFa.rg. Size =Ring Rating DimtrNon Frog. !Frog.
1-1/2 150 275 3-1/4 3-1/8 318 8 10 25 8-6/8 5-3/8 3-3/8112 30 70 3/8 3 1 3-1/81 6 10 2I1-1/2 600 7240 3-5/8 3- /8 3-1 /8 6 300 720 o-a/4 5-3/8 3-3/8t-1/2 600 1640 3-5/8 3'1 /a 3-1/8 I 6 600 1 1440 13/ 5-/a 3-3/81-/ 0 10 358 3181318 6 900 2160 I I 5-3/ 3-3/81-1/2 1500 3600 3-8/8 3-1/8 3-1/8 6 1 300 0 11 51 -/112 50 60 4/2 3-/B8 ISO 275 10-7/8 6-3/8 3-1/2
2 160 275 4 3-1/2 3-3/8~ 300 720 12 6&3/8 i3-1/2'2 300 720 4 3-1 /2 3-3/8 a coo'44 12-1/2 I6-3/8 3-1/2

2 0 40 4 3-1/2 .3-3/8, 8 WO0 216480 13.3/4 I 6-3/8 3-/2 900 2160 5-1/2 3.1/2 2-3/8 4 8 15D0 3600 13-/4 6-3/8 I3-1/2
2 1500 300 5.1/2 3-1/2 3.3/8 10 150 276 13.1/4 7-5/8 3-5/8

2 250 -00 512 312 3/ 10 300 720 14-1/8 7.5/8 13-5/8
3 11 O 275 5-1/4 4-1/8 3.3/8 10 600 1440 1558 7-5/8 3-5/83 300 720. 5-3/4 4.1/8 ',3.3/8 - 27518 I6383.43 0 1440 5-3/4 4.1/8 3-3/8 1 30 72 15/2 I 8-3/8 -3-3/416 6-1/ 430/ 3-3/8/21848 3-3 _ 150 12 60 40 1./ 8-3/8 3-3/4

50w 3600 6-1/2 4,1/8 3-3/8, _________

3 2500 600 7-1/ 418. _3-3/8
4f I50 i 275 6-3/4 4-:5/8 3

300W 720 7 4.5/8 34Ie 00 114110 17-1/2 21-88 3
4100012160 8 4-5/8 3 I

L4115WO 3600 I 4-5/8 3

Other "6e. Dreiurg. amidsecial conftigumsiots ont ttmeuest.

S.COMPANION PLANO[

ELECRICA

111)(LOS~~IVIII

IT L

Enlern aaadS eiiain



V
______ ______ ______ RATE OF FLOW ~

C IL"rrO CONTROLLER

The Clayton 40-01 Rate of Flow Controller maintains a
constant flow rate regardless of changing line pressure.

It is a hydraulically-operated, pilot-controlled, diaphragm
type globe valve. The pilot control is actuated by thc e
differential pressure produced across an orifice plate in-

9 stalled downstream of the valve. Accurate control is in-
sured as very small changes in the controlling differential
produce immediate corrective action of the main valve.
Rate of flow is adjustable by varying the spring loading

brated orifice plate and holder that is installed one to

five pipe diameter, downstream of the valve.

7~~e~~I k~i~4~

Typical arrangement of pressure type filter effluent controller.
Mainta~ns constant flow rate as bead loss through filter varies. O HTF AV

Installed where water supply to a system must be linmited to a YAN cPS4O1
pre-set flow to present lowering the supply pressure. Easily -w.I
set to maintain the tmaximunm allowable flow rate.

-4 ~~~~TF VALVES ~'O$EEIO

VAI.VE MINIMUM MAXIMUM VALVEI 111ES 2.-1I6" flanged
11111 111,00 IAl FLOW RAIN.

0___ tOM1 11410) tOPMl**I4i6t IEND 9RTAtLS 125 and 250 ANSI B16.1

2v20300 INISSIVEI IIAIINOS 121 Clas -- 175 psi M~ix
250 ak% W)psi Max.3" 30 460

4 so 9%)_ ________?MPIRAUU RANOI Water: to 180' F, Max,
Elo

3100 MAIU Wi A ola/ v'fe hody and cover.,

10.- 4Cast Iron ASTM AU
- ' 400-~ Main valve eIint.

400Bri 00 sQQ.B.26 & BruniteASTM B61

16- t 650 11000 Bronze ASTM 8462
Maimitum norl4 flow bhasd kil pipeline velocity oi 20 feet P11#11 colarol trion,

per seeond. StAlnles% Steel Blar 303

Caution should be extslsed when tbis va~ve Is Wed to operte Staltesv Steel 30)
at the normal mimuni flow ratts.
The preture loss aross the valve and office plate cornbined Rthfpr,
should be ealcutated so at not to eacted the miudmum operaing Bun* N
Presuret Available In the SY1141, Other nrttaa/ avaltae.
Flow fate through the valve can Ise a.Jju'ed over a 4.1 tatCamt Steel. bronae. Aluminum
(tir any spielfiv ortlise bore prosvided the Itmitnlutin and uasi.
ittuit flow rate% %leviesl do not ececed thev valtuc% ntid in either A0JUSIMIN? IIANNI -4sw 0l)w t4 IuAl
the firsitiot third volumn of thee Apoily table. one-fourth inairnuto flow.

Fig 56 Rate-of-tlow devices (Cia-Valve Co.)
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The valve shall maintain a coristant rate of flow regardless The pilot control shall be a direct-actingi diaphragm
of fluctuations in upstream pressure. This valve shall be a valve designed to close when the actuating differential
hydraulically-operated, pilot-controlled, diaphragm type increases beyond the spring setting. The actuating differ-
S lobe valve. The main valve shall have a single removable ential pressure shall be produced by a thin-edge orifice
seat and a resilient disc. The valve stem shall be guided plate Installed in an orifice flange located downstream
at both ends by a bearing in the valve cover and an of the valve.
integral bearing in the valve seat. Valve shall be similar in all respects to the Clayton 40-01
No external packing glands are permitted. The diaphragm RATE OF PLOW CONTROLLER as manufactured by
shall not be used as a seating surface, and there shall be Cla-Val Co., Newport Beach, Californiai, or approved
no pistons operating the main valve or any pilot contro1L equal.

SCHEMATIC DIAGRAM ..
Mnl OF FL-OW CONTROLLER

eagNd $ tu DESCRITM
AS*jV. --------. CLAYTON IOD0 GOI b (O~or %Wls I4YTROI.

-. 2~ X XMSMMMTIOASEMPLY
3 %Milk1 DIFFERENTIAL CORMhO
4 X52&1 ORIFICE PIATE &WNWSI~

111w1.

FUANILY too 10

CATALOG NUMUER EXPL.ANATION: IPECry WNEN 0101110110
401 VUI VALVE OPTIONAL. 1. Glob of Aries
ITEMS AltE THEN ADDED 2. Sasowsdorfboir
EXtAMLEClayton WOO1M4 4. Uo* Trim MaWWu

DIMENSIONS IN INCHES

4 X0 OFLANGIO 10 11 ISte IS% 21 26%113154 0 4E

9 10% it it it isI is t 212as27 0.N..~ XUA4

214 V. 31 41A 4 7% 11% to% 12A 5 0, OuE

amA

tMA AL

Fig 57 Rate-of-flow devices (CIA-Val" Co.)



A-.Bulletin No. 600

GRINNELL
GRINNELL FIRE PROTECTION SYSTEMS COMPANY. INC

SPRINKLERS, NOZZLES AND ACCESSORIES /SECTION4

Mulsifyre Projectors

flexibility needed for Special valve in the main water supply line.
Hazards Applications. When the deluge valve is actuated.

The Mulsifyre Projector can be water discharges from all Protectors
used in either open or pre-primed in the system at the same time.
systems. The Projector itself is In pre-primed systems. water is
open design. For use in pre-primed held back by the blow-off cap or
systems, the Mulsifyre Prolector rupture disc. When the water con-
may be fitted with a blow-of cap, a trol valve is actuated, the water sup-
rupture disc or both - depending on ply pressure forces off the cap or
the system design. The blow-off cap breaks the rupture disc. Water is

Mulsifyre projector or rupture disc permits priming the then immediately discharged on the
system with water so that water is hazardous area.
discharged immediately upon aclu- The coverage area of the Prolec-
alien of the system control valve tors is determined by the size and
Application 'type of Projector chosen and the
A pplication Projector position relative to the'=: .... surface being protected.

. j L v;. -; Grinnell Mulsityre Projectors are
used in deluge water spray systems
for special hazards applications

:J Typical installations include Irans Features
formers, chemical processing
structures, process equipment, dry- , Heated or unheated areas
ing ovens, etc. * Long range and

Operation opethigh velocity! " Open or pre-prmed
SWater flow to open type Mulsilyre ysem

Mulsifyro projector with cap Protectors is controlled by a deluge
SU.L. listed

Description IF I
The Grinnoll Mulsifyro Projector Is ' . - FM approved
an internal scroll typo protector .. .. .
designed to produce it tilled cone
of water drops with long range and i;-,
high velocity. Specially designed V' 1. I
combinations of orice sizes and i. /
scrolls minimize water usage but "
still provide total coverage over the 4: - 7 "
protected area The wide assort. -.
mont of protectors available pro.
vides, the necessary ayutem, design ~~

N t yI5 * Typical installation

Fig 58 Nozzles
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a ~ I;PIPE. 110. K T.IO IP

R-1-100-12 (GREEN) R-1-60-? (BLUE)

PIPE 1'PIPE Th-1
TIIO.

1?1; HEX.-5,

IN THE DEM3INATION Of THESE PRO49CTORS, R DENOTES A
CAST SCROLL. FOR EKLN.AtION Of MAI~R IFIGURE[S, SEE

PRDIt40 PAGE.

GRINNELL
MULSIFYRE -PROJECTORS

GRINNELL COMPAN INC.-5

Figj 59 Nozzles
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CORPORATION OP AMERICA

"AUTO-SPRAY" NOZZLE TYPE LT
'1 LONG THROW PATTERN

Ion Tho typ IAUTOSPRA

~1 2 3 4 5 8 7 8 9 10 11 12 13 14 1516178 19 2 21 22 23 24

Lon Thowtyp "ATOSPRY"NOZZLES
produce a 400 conical pattern over a great hori-
zontal distance from the nozzle. They are available
in three orifice sizes for connection to 1" and
1-1/4" pipe sizes. See photo and specifications
shown below for details.

*PULL CONE
sNIGH VELOCITY *'AUTO-SPRAY" NOZZES are listed by Under.

DINICIONAI.writers' Laboratories, Inc., and approved by the

Factory Mutual System.

NOZZLE PF ORIPICI F__ LOW RATE IN GAPM, FOR GIvIN P S.
NUMBER I1 IMALEI FACTOR 10 is 20 30 40 so160 70 so 90 to

15 L 1" 2.8 8.9 10.8 12.5 15.3 177 1. 2. 34 25.0 26.6 28.0
22 L 4.1 13.0 16.9 18.3 22.5 25.9 29.0131.8 34.3 36.7 389 41.01

31 LT 'A 57 18&0 22.1 25.5 31.2 36.1 40.3 44.2 47.7 51.0 54.1 57.0

&kMMa& 4""h 0~atO "4646U LIT6O U.SA, 0-13

Fig 61 No-a'"
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J tdwa*~~*tivd~tCOXFORATIOW OF AmENICA

DISCHARGE CHARACTERISTICS

0015 LT __2 LT __ L

10--

zi

W~ON THRO PATTERN - -

4 a _ __ i.. toitto iii oi. l

1--.--- ~ ~ GALLONS PIR MINUTE.

PH4YSICAL CNAVIACT1102TICS

I f ____DIMENSIONS5

L[~ J~15 LT 24h$ 1/16 1

V LT 214 1T1%

&;m Leta*AIW gI5A, 144
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